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Preface

Contrary to the view expressed in the cartoon. presenting science to
the public is an opportunity to which the scientist should rise. It can
help the public. it can enrich our culture. and it can aid science and
scientists.

To make sound decisions for themselves and their families. commu-
nity members need information on science. a field that this book defines
broadly to include technology and medicine. Scientific information also
is necessary in formulating public policy. And the public. as a major
funder of sciefte is entitled to learn about it.

Indeed. the public is eager to hear about science. Both in newspa-
pers®” and on television news programs.®" science stories are among
the items that interest community members most. In news magazines.
issues with cover stories on science boast top saies.”* Several science
magazines founded since the late 1970's are flourishing, and longer-
established counterparts also thrive (Table 1). Science museums and
related facilities command {50 miliion wisits per year (more than
baseball. basketball. and football games combined}. and the annual
attendance at the National Air and Space Museum rivals that of Disney
World.®®Many lectures and books on science also draw large audiences.

Such interest is fitting. for science is an integral part of our culture.
We would not tolerate locking the musically untrained out of concert
halls: we would not banish all but art historians from art museums; nor
would we restrict Shakespeare and Dickens to scholars of drama and
literature. Rather. we have program notes. gallery tours, popular lec-
tures. and more. The public deserves similar help in understanding and
appreciating science.

Presenting science to the public can also aid us as scientists. Within
our work. nearly all of us must sometimes present science to adminis-
trators. students. patients. and others outside our specialties. Efforts to
communicate broadly can cross-fertilize fields of science. Helping the
public to understand science is likely to foster public support. as well as




Preface

Tanrr L Circnlation of selected science matazines

Title of magazine Approximate circulation™

American Health 450,000
Discover $50.000
The Harvard Medical School Hmﬁh Letter 300.000
High Technology 3060.000
Science Digest 570,000
Science 83 700,000
Science News : 165.000
Scientific American 700.000
Technotogy Hivsirated 300.000
Technology Review 70,000

* As of 1983 or late 1982,

attract people to scientific careers. Last but by no means least. presenting
science to the public can be enjoyable.

We have many good reasons to popularize science. and science can
be presented responsibly and skillfully to the public only if scientists
take an effective role. Yet most of us lack background in pepular
communication and have little time to learn about this field. Fresenting
Science to the Public is therefore a brief. practical handbook for busy
scientists. It begins by discussing basic principles, then focuses on
presenting science through the mass media. and concludes with chapters

on conveying science directly to the public-both orally and in print,
Individual chapters are easy to consult. and the entire guide is quick to
read.

May vou use lhls hook often. and with pleasure and success.
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PART 1

PRESENTING SCIENCE
TO THE PUBLIC:
- GENERAL PRINCIPLES

Whenever you present science to the public, adherence to the same
basic principles will aid in communicating effectively. Therefore Part 1
of this book is a set of general guidelines thizt pertain to any setting and
medium. The rest of the volume then discusses various situations in
which to apply this advice and offers recommendations specific to each.




Chapter 1

Communicating with the Public:
Some Basics

In 1947. Paul W. Merrill of the Mount Wilson Observatory issued
three principles of poor writing.®* The first: Ignore the reader. The
second: Be verbose. vague. and pompous. The third: Do not revise. The
implied advice on communicating well is especially important in pre-
senting science to the public. and it pertains not only to print but also
10 other channels.

Analyzing the Audience

As Merrill implied. awareness of the audience is basic 1o effective
communication. *It is an excellent exercise to periodically place oneself
in the position of the person he is trving to communicate with.” says
Dennis S. O’Learv. the physician who served as the George Washington
University Hospital's spokesperson after President Reagan was shot.
“That person may have different concerns, different needs. and different
responsibilities. It helps to understand if one is trying to be under-
stood_ﬂhll

“The public™ encompasses many populations. each with a distinct
spectrum of backgrounds and interests: it includes both “attentives™ (the
fifth or so of the general population particularly interested jn and
informed about science) and “nonattentives.™®” Consider the viewers
of the local evening news: the readers of Good Housekeeping. The New
Yorker. and Discover: and a chapter of the American Cancer Society.
Each of these groups wants some kinds of information on science,
technology. or health. But the typical member of each may differ in
many ways.

When they are interviewing scientists for publications or breadcasts
that serve specific segments. reporters usually gear the questions accord-
ingly. Perhaps. for example. a team has developed a new vaccine. All of

3
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the journalists may ask basic questions about the product. its history.
and its projected impact. Then. however. a local reporter may focus on
hometown researchers’ roles. a business correspondent may ask about
economic implications. and a writer for a women’s magazine may
inquire about effects on children’s health. If vou are unfamiliar with a
publication or broadcast for which you are being interviewed. ask about
its audience: the answer may suggest types of information to present
and ways to present i,

When vou prepare to present science directly to the publie. again
consider the audience. Review copies of magazines for which you wish
10 write. and perhaps discuss the 12adership with the editor. If vou are
invited to address a lay group. ask about the membership.

Once vou are familiar wita an audience. vou ¢an adjust your emphasis
and mode of presentation accordingly. Whatever the audience’s interests
and level ol sophistication. thougil. Goncern and respect are worth
conveying. As budding journalists are often told: never overestimate
vour audience’s knowledge. but never underestimate its intelligence
either,

Building on the Audience’s Background

After analyzing the audience. use its background and interests as a
scaffolding for vour information. Start by relating your topic to matters
about which the readers or listeners already know and eare {for instance.
the cost of energy. the weather. their hobbies. or their health). Otherwise.
the 2udience may not understand what vou are saying—and even if it
does. it may see little reason to find out more. Once you have shown
how vour material relates to the familiar and the practical, vou can
move ahead: those being addressed will then be able 10. and will want
io. lollow along. Be careful. however. not to progress too far from the
original concerns of to move too fast.

So. how to begin? With rainbows. not refraction. Influenza. not
immunology. Your publi¢’s pocketbooks. not vour doctoral dissertation.
Consider opening with a historical observation or an item from the
news, Perhaps better yet. start with some human interest. such as an
anecdote about a famous person. the story of a client or student or
patient. or a glimpse of the challenges faced in vour own research.

An especially helpful wactic for relating unfamiliar to familiar concepts
is the analogy. Comparing a computer to a brain (or vice versa. depend-
ing on the audience). a ehefnical procedure to a culinary technique. of
a space probe’s sensors and appendages to the parts of an organism can
help vour audience to grasp and appreciate vour point. One example of

-y

O




Communicating with the Public: Some Basics 3

how an analogy can help make an abstract principle seem concrete is
this passage from The Soul of a New Machine:

Computer engineers call a single high or low + _..age a bit, and it
symbolizes one piece of information. One bit can't symbolize much:
it has only two possible states. so it can. for instance. be used to

.stand for only two integers. Put many bits in a row. however. and
the number of things thai can be represented increases exponen-
tially. By way of analogy, think of telephone numbers, Using only
four digits. the phone company could make up enough unique
numbers to give one to everybody in a small town. But what if the
company wants to give evervone in a large region a unique phone
number? By using seven instead of four digits. Ma Bell can generate
a vast array of unique numbers. enough so that everyone in the
New York metropolitan area or in the state of Montana can have
one of his own "

Constructing such an effective analogy can be difficult. but the effort
can be most worthwhile.

In summary, begin by relating your subject to that which is familiar
and important to the audience. Once that link is established. you can
move ahead. Take care, though. not to stray too far for too long,

Stating the General Concept Before the Details

To orient the audience. and 1o help it decide whether to find out
more, state general concepis before giving details. Give the function,
the principle. and the main advantages of an invention before getting
to the particulars. State the outcome and main phases of a process
before launching into a step-by-step account. Present your major find-
ings and their implications before discussing your evidence at length.

Consider this paragraph from the popular essay “The Panda’s
Thumb™ by scientist Stephen Jay Gould:

The panda’s “thumb™ is notr, anatomically. a finger at all. It is
.. constructed from a bone called the radial sesamoid. normally a
"small component of the wrist. In pandas, the radial sesamoid 8
greatly enlarged and elongated until it almost equals the metapodial
bones of the 1rue digits in length. The radial sesamoid underlies a
pad on the panda’s forepaw; the five digits form the framework of
another pad. the palmar. A shallow furrow separates the two pads
and serves as a channelway for bamboo stalks.

Had Gould begun by discussing radial sesamoids and metapodial bones.
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he might have lost most of his audience. By preserting the general
concept first. he orients readers so well that they car. readily understand
these terms.

Including—and Following—Examples

After presenting a general concept. vou can support and clarify your
ideas.' i_n various ways. One effective technique is to use examples, as
physician Lewis Thomas does in this passage from Tlie Lives of a Cell:

Most bacteria arc totally preoccupied with browsing, aliering the
configurations of organic molecules so that they become usable for
the energy needs of other forms of life. ... Some have become
symbionts in more specialized. local relations. living as working
paris in the tissues of higher organisms. The roo1 nodules of iegumes
would have neither form nor function withou the masses of rhizo-
bial bacteria swarming im0 the roo1 hairs, incorporating themselves
with such intimacy thal only an electron microscope can delect
which mcmbrancs are bacterial and which are plant. Insects have
colonies of bacieria. 1he mycetocytes, living in them like linile glands.
doing heaven knows what bul being essential. The microfloras of
animal imestinal tracts arc part of the nutritional Sysiem. And then.
of course. 1here are the mitochondria ana ¢hloroplasts. permanen
residents in everything.*

Speaking of examples. imitation can be not only flattery but also a
good strategy. both in developing general communication skills and in
performing specific tasks. Read. listen to. and watch popular presenta-
tions of science. If you like an item or it has been acclaimed. consider
what makes it good. If you dislike it, identify what you dislike. And
when. for instance. vou will appear on a talk show, write a popular
article. or give a speech. try to find a model 10 use.

Among the most accessible examples of good science communication
are 1the magazine articles that have won AAAS-Westinghouse Science
Journalism Awards. Recent winners are listed in Table 2,

Depicting Relationships Clearly

To you as a scientist. it may be obvious that A implies B, that step C
must precede sicp D. and that E seems to contradict F but rezlly does
not because of G. To a reporter or a member of the public. however.
such relationships may be far from clear.

Scientists familiar with a topic can easily skip between premises and

i3




Communicating with the Public: Some Basics 7

TABLE 2. Madels of owastanding science writing: Magazine eriicles winning
AAAS-Westinghause Seience Journalism Awards (1975-1982)

Brodeur P. Annals of chemistry: inert. The New Yorker 1975 April 7.

EberhartJ. Series of 23 articles on U.S. Viking mission to Mars. Science News
1976 June-November.

Cooper HSF Jr. A reporter at large: life in a space station. The New Yorker
1976 August 30 and Seplember 6.

Benneut W. Gurin J. Science that frightens scientists: the great debate over
DNA. The Atlantic Monthly 1977 February.

Golden F. Those baffling black holes. Time 1978 September 4.

Canby TY. Early man in America. National Geographic Magazine 1979
September.

Gilmore CP.  After 63 years. why are they still testing Einstein? Popular Science
1979 December.

Cooper HSF Jr. A reporter at iarge: shuttle. The New Yorker 1981 February
9 and 16.

Ferris T. Be' and Newton 2nd Einstein: on the new frontier of physics. The
New York Times Magazine 1982 September 24.

conclusions. but others may need to be told the intermediate steps. For
instance. when addressing clinicians. saying little more than “carotene-
mia-lycopenemia”™ may suffice; the audience quite Iikely can deduce the
cause and the result. For the public. however. one must specify the
background and the reasoning. as New Yorker writer Berton Roueché

does in the medical detective story “The Orange Man™

Dr. Wooten closed the volume. Turner was not only a heavy
eater of carrots. He was also a heavy drinker of tomato juice. Carrots
are rich in carotene and tomatoes are rich in lycopene. Carotene is
a yellow pigment and lycopene is red. And vellow and red make
orange.!™

Various words and phrases also can help the audience to perceive
links among ideas. Consider the following paragraph by lsaac Asimov:

If wubes are fine enough. the adhesive forces are enough to pull
the water level a considerable way upward against gravity. Stick a
biotter into water. for instance, and the water will spak upward
through the fine spaces between the matted cellulose fibers of the
blotter. Water will also soak upward through the very fine tubes
leading up tree trunks. and this is one of the mechanisms by which
trees lift water hundreds of feet without a pumping mechanism like
the animal heart. Because this works best in tubes that are as fine
as hairs. or finer. this lifting of fluids is termed capillary action or
capillariry from the Latin ~capillus = (hair).*! (boldface added)

Without the words denoted by boldface. this passage would be much

T
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8  Presenting Science to the Public: General Principles

harder to follow. And without other such transitional terms and phrases
(such as “then.” “therefore.” "in addition.” “however.” and “neverthe-
less™), so would many popular accounts of science.

"Tactics other than words also help the audience keep its place. In
wrirten items. such structural devices as headings. italics, and numbered
lists often enhance clarity. Similarly. in speech, skillfully timed pauses,
as well as changes in volume or tone, can aid in orienting listeners.

Avoiding Jargon

Jargon-slinging may well be the most widely caricatured behavior of
scientists. But when you are trving to present science and the public is
trying to understand, the effect is hardiy funny-at all.

DOONESBURY by Garry Trudeau

T KNEW [T HE  ROED O, REV,
DOESNT SPERK  DONT PANIC. 1VE

@ 1982 G. B. Trudeau
Reprinted with permission

© of Universal Press Syndicate.
All rights reserved,
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Be alert for jargon. which may be so entrenched in your vocabulary
that you normally do not notice it. Avoid technical terms unless reason
exists 1o acquaint the audience with them. For instance, say "aspirin,”
r.ot “acetylsalicylic acid™; "thermos bottle.” not “Dewar flask™ “plants.”
not “vegetation™ or “flora.” Let the audience concentrate on your ideas
rather than puzzle over your words.

In particular. beware of presenting ideas in mathematical terms. Most
members of the public have little training in math. and many of the rest
have forgotten what they learned and are intimidated by the field.
Although science journalists often can help to translate other material

One peanat itter

nd ﬁ((-j on Toast.

2t 1980 Sidney Harris
Created for Discover
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into pepular language. they are usually of little aid here. As one veteran
science writer puts it. “When scientists march over t¢ the blackboard
and start putting tormulas on it. I'm through.”

When . term is defined differently in vour field than in everyday use.
make the distinction clear. For instance. explain that “depression™ can
denote a serious biological illness in addition 10 meaning “the blues.”
and distinguish what “thinking™ or “memory™ signifies in a computer
from what it means in human beings.

: ) :ml?
€ cromcly Fagturas. 1981 Tiragrme Bz tfifs KEN -E

“Hey! What's this Drosephila melanecgoster doing in
my soup?”’

Reprinted by permission of
Chronical Featurcs, Sun Frangisco
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Introducing New ‘Terms Gently

Technical terms need not be avoided totally. Some will be of lasting
us¢ to the audience. Some are important in explaining vour material.
Perhaps an occasional such word helps lend authority 1o what vou say.
Beware, however. of introducing technical terms too abruptly. Doing so
may perplex. and so drive away. the public that vou are trying to reach.

For an excellent mode} of leading up to a scicntific term. note how
Sharon Begley begins a Newsweek article:

Magnetie poles, like bookends and honevmooners, always seem
10 come in pairs. For every north pole there iS a south. and tryving
to divide one from the other is an exercise in futility. Cutling apart
magnets doesn™t produce separate chunks of north and south. but
miniature replicas of the original. Nevertheless, in 1931 British
physicist P.A.M. Dirac theorized that. just as there are single parti-
cles of electricity. there must also be “magnetic monopoles.™™

Likewise. observe how writer Bernard Asbell skillfully introduces a
technical phrase:

.-. Snell discovered a single cluster of genes exercising eentral
command over the “deeisions™ of the others. Some seientists have
fondiy dubbed this cluster “supergene.™ More formally Snell calls it
the “major histocompatibility complex.

Presenting an idea in simple language before assigning it a name can
allow vou to introduce technical terms without alarming. and thus
repelling. the audience,

Keeping Words, Sentences, and Paragraphs Short

Your audience faces the challenge of understanding and assimilating
information that is unfamiliar and technical. It should not also have to
contend with lengthy words (such as those in the preceding sentence
and many others that scientists frequently use}. convoluted sentences
(such as this one. with its parenthetical comments). and rambling
paragraphs.

Whether vou are addressing the public directly or being interviewed
by a journalist. keep most of vour words. sentences. and paragraphs
short: Table 3 lists brief substitutes for terms that scientists often use.
Such brevity s essential for presenting science 1o general audiences.
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TanLg 3. Examples of using shorter. more commaon words

Long word

Short word(s}

Long word

Short word(s)

approximately
attempt
complicated
concerning
consequently
construct
currently
demonstratc
clucidate
essential
fabricate
fundamental
illustrate
indicate
initial

initiate
instrumecnt
manually
modify
multiplc

about
uy
complex
about
thus
build
now
show
explain
needed
make
basic
show
shew
first
begin
tool

by hand
change
many

necessary
numerous
opportunity
optimal
perform

possess
previously
primarily
principally
provide
subsequently
sufficient
supenor
technique
terminate
uncommon
unnecessary
utilize
verify

needed
many
chance
best

do

have: own
before
mainly
mainly
give

later
enough
better
method; way
end

rare
needless
use

prove

Granted. longer elements. such as those in the above passage by Lewis
Thomas. can be appropnate for the more sophisticated segments of the
public. Even the more educated. though. usually appreciate having
material presented in an easily digestible way.*7-4%

If you-are preparing a document for the public, you can estimate how
easy it is to read by using a formula that takes both word length and
sentence length into account. One such formula, which yields a quantity
called the Fog Index. is discussed on pages 103 through 106.

Using Numbers I(But Not Too Many)

The public expects. and tends to remember."™ statistics in dISCUSSIOI'IS
of'science. " How big? How fast? How far? How many? what peroemage‘?
And how expenstve?” readers or listeners may well want to know.

Provide such information. but beware of overwhelming the audience
with numbers. Also. put quantities in a form and context meaningful
10 those you are trying to reach. For example. avoid scientific notation.
statistical terms. and unfamiliar units. And do relate magnitudes 1o
those familiar 1o the public. A quick, unobirusive comparison {such as
between an extinct creature’s size and a zoo animal’s, or between the
probability of event X and the likelthood of winning lottery Y) works
best. When. however. you want to emphasizé a quantity, consider

-
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constructing a more cxtensive analogy. as is done in the excerpts below
(drawn. respectively. from a report in The New York Times and an
editorial in The Boston Globe): :

Thirty femtoseconds is the shortest event ever perpetrated by
man. Technically. it is .03 picosecond. which is one trillionth of a
second—bui Charles V. Shank. head of the Bell tcam that built the
pulsed-laser device. has a better way 1o describe it. “In one second.
a light beam can travel from the Earth 10 the Moon and back.™ he
explained. “In 30 femtoseconds. light travels about 10 microns. or
about one-tenth the thickness of a human hair, ™

Nothing is perhaps so impressive as the elegant accuracy of the
[Vovager 21 shot itself. In four years of travel since its launching,
Vovager had traveled more than 1.2 billion miles. passing Jupiter
and its moon system before arriving at Saturn within three seconds

.ufthe scheduled 1ime and passing about 30 miles from its theoretical
aim point.

It is hard to find an earth-bound analogy. but the shot is rather
like a golfer tecing up in Boston. hitting a drive that soars across the
country. it hits exactly the right freight car in a speeding train in
North Dakota (on the left side. please. not the right} and bounces
southwest across the rest of the country and out over the Pacific.
Near Hawaii. the ball passes as planned through a predetermined
porthole in a tanker steaming south. and then bounces off the deck
and off to the beyond.*

Providing Illusirations (and Keeping Them Simple)

Some vears ago. a scientific illustrator noted with surprise that he had
produced some of his most effective work when he was rushed. Upon
reflection. he realized why: when time was short. he omitted the extra-
neous details.*"

Do use iltustrations. A picture is said to be worth a thousand words.
and ir presenting science to the public its value may be incalculable.
Also. in this age of television. the public has come to expect visual aids.
But as the storv above suggests. keep illustrations simple unless they are
mcant only to attract attention or to decorate.

One role of illustrations. of course. is to portray physical objects. If
realism is important. the best choice may well be photographs. Other-
wise. diagrams. which allow vou to emphasize pertinent features and
eliminate the rest, are ofien the best medium.

For instance. imagine the task of preparing a lay primer on coronarv
arterv bypass surgerv. In the booklet. vou wish to show that the heart

i rraat
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has only a {ew main arterics. Do vou choose a set of x-rays including
views such as Figure 17 No. the public could hardly be expected to
interpret such illustrations. Figure 2 is more appropriate. but it contains
too many cxtra details. The best choice is Figure 3, which includes little
other ihan the structures being discussed. Similary. to indicate that the
blocked blood vessels can be bypassed surgicallv. use a schematic
diagram (Figure 4) rather than a photograph (Figure 3).

Another role of illustrations is 10 help convey abstract ideas. Graphs

FwGURE 1. An iflustrdtion in g foem fnappropriaie for the general public.
(Conrtesy of David C. Levin) -

A

2




Commumicaring with the Public: Some Basics
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afriol be & 5 . circumflex b
) anterior

"""_.-,I imntervent br.
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Ant carthac vs.
Small cordioc v,
Rt ventricle . L ventricle
Interventriculor septal brs.
FIGURE 2. An illusiration thae is too detailed for the general public. From
Essemials of Human Anatomy, Seventh Edition, by Russell T. Woodburne.
Copyright @ 1983 by Oxford University Press, Inc. Reprinied by permission.

can aid in presenting quantitative material. Here, t0o. stay with the
simple and the familiar: for exampie. use bar graphs and pie graphs. but
avoid semilogarithmic plots. Flow charts can assist in describing multi-
step processes. Avoid those that are convoluted and detailed (e.g., Figure
6): instead. use those that are straightforward and present only the
essential elements (e.g.. Figure 7).

Photographs, diagrams, graphs, and other aids can add much to vour
own writings and presentations for the public. And if vou are being
interviewed for a publication, television program. or film. do not hesitate
10 suggest visuals that might help to convey your ideas. The journalist
may well be groping for ways to iflustrate the story and most likely will
appreciatc vour aid.

Repeating Major Ideas

Many of us recali our high school English teachers® telling us: “Say
what you're going to say. say it. and then sav what you've said.” Such

2
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Left Main
Coronary Arlery

Circumflex
Branch

Right Coronary
Ariery

Left Anterior
Descending Branch

FIGURE 3. An illusiration appropriate for the general public. Adapted from
Modern Medicine 1980 November 15=-30:37. -

advice pertains well to presenting science to the public. Unfamiliar,
complex material is hard to understand the first time. especially if
presented orally. So. state your main ideas. elaborate on them. and then
sum up. When along the way vou present matter that is difficult but
imponant to grasp. consider restating it in different words.

Checking with the Audience

* Well. vou have done vour best to follow the advice in this chapter.
Did the guidetines work? Are you getting your ideas across? The way to
find out isto ask. In other words. conclude as you began: by considering
the audience,
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by

FIGURE 4. An effective illustration for the public.

One helpful measure. though one to use with discretion and tact. is
to have journalists restate vour main points: you can then further explain
any material not effectively-conveyed. Also, encourage reporters to call
vou if anything later seems incomri=.¢ or unclear, and let them know
that you would be glad to checl sassages for technical accuracy,

When you are preparing an item for the public. try to test it out on
representatives of the audience—for example, on relatives. friends. or
neighbors. Run through your speech for them, or show them a draft of
your article, Does the content seem to keep their interest? Do any points
puzzle them? Do their comments seem to show that they grasped the

.
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FiGURE 3. An llustration that may be ap,éropn'we for a medical texibook but
is net suitable for a publication aimed at the general public. (Courtesy of Maggie
Moore. National Hean. Lung. and Biood Instinnte, National insiinties of Healtlh)
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MATERNAL SERUM ALPHA-FETOPROTEIN SCREENING AND FOLLOW-UP TESTS
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AFP screening, step by step
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FIGURE 7. An effective flow chart. Cmirtesy SCIENCE 83 magacine.

central ideas? Do they have questions that were not adequately an-
swered? And do they have suggestions with regard to content or form?
Now 1s the ume to find out and. as Merrill’s third principle implies. to
revise vour work accordingly.
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PART 1I

PRESENTING SCIENCE
THROUGH THE MASS MEDIA

Aftcr their formal education ends. nonscientists gain most of their
information on science through the mass media."*® The media are also

public policy. Thus. learning to work with the press is important in
seeing that science reaches the public and is used on its behalf. As those
of us in science know especially well, learning how something works
can greatly aid in working with it. Therefore. this section of the book
discusses the who's and how’s and why's of science reporting, as well as
offering advice for presenting science through the mass media.




Chapter 2

Recognizing Who
Reports on Science

i

Who reports on science? A varied lot: general reporters. professional
science writers. freelancers, and more. Does the answer matter? Yes.
Journalists with various backgrounds can. and do, write well about
science. But the kind of titformaton they need, as well as the form of
information that they find most useful can differ considerably. Knowing
who is covering science. both in general and in any particular case, thus
aids in presenting science through the mass media.

General Reporters and Non-Science Specialists

General reporters and journalists with specialized beats other than
science present much of the science that appears in the press. The reason
is at least twofold. First. science is often 2 component of general news,
Says Fred Jerome. who directs the Media Resource Service at the
Scientists’ Institute for Public Information: "Most of the science and
technology news in this country is related to very important national
stories.” For example. scientific information often appears in reports on
environmental issues. earthquakes. storms. public figures’ illnesses. mil-

“itary technology. and the economy.

Second. few newspapers, radio stations. and television stations boast
science writers of their own. Of the estimated 100 full-time science
writers working on newspapers today. groups are clustered at major
daities such as The New York Times and The Los Angeles Times. and
the rest are scattered elsewhere. Thus, of the approximately 1,750 daily
newspapers tn the United States, only about 50 have full-time science
writers.*™* In broadcasting. science reporters are even less common. To
convey science news. the media therefore depend mostly on stories by

>
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24 Presenting Science Through the Mass Media

their non-scicnce reporers and on items from outside sources such as
the wire services.

The general reporter writing about science faces various obstacles.
Unlike the full-time science writer. such a journalist has many topics
competing for attention: when the mayor calls a press conference or a
fire breaks out. the science story is likely to get short shrift. If the reporier
- is in a small town. the nearest authority may be far away. and even an
authoritative writicn source may be hard to find. Then there is the
matter of science itself. in which most general reporters are untrained.

General reporters vary greatly in willingness and ability to tackle
science. At one extreme are those like the journalist who telephoned
Robert M. Byers. who heads the news office at the Massachusetts
Institute of Technology. onc day. Suddeniy having been drafted to cover
a local hearing on recombinant DNA. the bewildered reporier asked for
a live-minute rundown on the subject. The last words in his request:
“But don’t tell me anything hard.”

At the other extreme are journalists like David W. Crisp of the
Palestine (Texasy Herald Press. whose series on nuclear waste won an
AAAS-Westinghouse Science Journalism Award in 1980. Says Crisp:

Unlike many subjects reporters cover. science writing actunlly
comes gasy once the basic principles are grasped and the vocabulary
is mastered. because science is comparatively logical. orderly and
precise. The siudy of long term radiation effects holds no terror for
someone who has tackled the Texas Property Tax Code. and.l would
rather debate relativity with Einstein himself than to try 10 explain
Texas politics.”™

In short. the general reporier. especially if at a small newspaper or
station. is likely to lack science training. to have few sources of science
information other than interviews. and to be hurried and harried. Thus.
the job of presenting science to the public depends largely on the
scientist. As Fred Jerome advises, “Explain. explain. explain—but with-
out resentment.” The better suited your words are for the public. the
greater the charnce that the story will be written and published. and that
it will convey science accurately and effectively.

Talking with general reporters can take considerable thought and
work. especially the first few times. The effort. however. can be most
worthwhile. Not only do jrems by general reporiers represent much of
the science reporting done. Also. material in small-circulation newspa-
pers and magazines can ultimatelv command large audiences by feeding
into wire services and providing story ideas to other journalists.

Political. business. lifestyle. and other tvpes of reporiers also must
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sometimes obtain and present scientific material. By working effectively
with such journalists, you can help to convey science to a wider audience
than that which reads science articles. You can likewise aid in showing
the public that science and technology are basic to many facets of our
lives.

Science Writers

Science writers are a recent and distinctive breed of journalist. Many
of the first were “radio editors™ who in the 1620s instructed the public
in building their own crystal sets and then. when radios came to be
mass-produced. turned to reporting on science.”** The National Asso-
ciation of Science Writers was formed in 1934:'? its first eleven mem-
bers were virtually the only full-iime science writers in the United
States.**' Then. in 1937, five pionecring science writers (John J. O"Neill.
William L. Laurence. Howard Blakeslee. Gobind Behan Lal. and David
Dietz) won a Pulitzer Prize for their coverage of the Harvard University
tercentenary.

Most of the early science writers came from backgrounds in journal-
ism rather than science. Science writers surveyed several years ago.
however-reported a wide range of paths to their careers.” Today. many
of the vounger science journalisis have undergraduate or even graduate
degrees in science.

How do vou identify the science writer? By the size of the mailbox.
Unlike most other journalists. science writers receive huge amounts of
mail: piles of press releases. stacks of journals, and more. Many science
writers also keep exceptionally extensive files.

Another difference Is that whereas other journalisis often shift spe-
cialties or careers. science writers tend to stay with what they do.””
Perhaps the outward stability stems in part from the work’s inherent
variety. David Perlman of the San Francisco Chronicle has praised his
job as “a full-time. perpetual fellowship to 2 graduate school with an
endlessly varied and endlessly challenging curriculum.™®" Whatever the
reason for it. this continuity can help scientists to present science through
the mass media. A journalist who has long covered vour field probably
will grasp vour ideas readily. In addition. science writers need to main-
tain good relationships with sources and thus are especially committed
to responsible reporting on science.

Several other features of science writers also may be of note to
scientists dealing with the press. Especially once well established. science
writers often have great autonomy™": whether labeled “science editor”
or not. thev frequently choose their topics rather than having them
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assigned. and their work tends to undergo little editing. Their deadlines
often are looser than those of general reporters.*™ And science writers
tend to identify more with each other™" and perhaps even with scien-
tists'** than with the journalistic community.

In what thcy read. where they go. and whom they know. science
writers sometimes resemble scientists more than they do general report- *
ers. Especially if they subspecialize. science writers often are well versed
in technical language: for example. Kelly Beatty. senior editor of Sky &
Telescope. says of the magazine's staff: “Among ourselves we talk
science. but when we write we write English.” Many of them spend
considcrable time scanning scientific journals. They attend scientific
conferences and seminars. They often have extensive files of technical
information. They also have networks of contacts in the scientific
community.

In fact. one science writer boasts_that “I'm often more current on
affairs in their discipline than the scientists are.” However. science
writers are generalists. not practicing scientists. You can usually expect
a scicnce writer to understand basic scientific principles and terms.
realize how science works. and know how 10 present science 10 the
public. But you cannot count on those who cover everything from
asteroids to hemorrhoids (or cven just all of astronomy or medicine) to
be intimately acquainted with your own subspecialty. Even if they are.
they may begin with very basic questions. both to check information
already obtained and to get statements in your own (quotable. they
hope) words.

As noted above. science writers tend to identify with each other.
Science-communication scholar Sharon Dunwoody has studied this
phehomenon and characterized what she has called “the science writing
inner club.™* This group (an influential one. as most of its members
work for wire services, large newspapers. or major magazines} coalesced
in the 1960s from journalists covering the space program together.
Today. when the members congregate at scientific conferences and other
events. they still cooperate. In such situations. they often choose the
same topics for their stories and cover them similarly.

In many ways. science writers are thus a distinctive group. They know
and care about science and scientists. Knowing and caring about them
can 2id scientists in presenting science through the mass media.

Freelancers

Anyone can assumc the title “freelancer.” and people with virtually
every background do. The voice that identifies itself as a freelancer’s
could belong to a general journalist. a science writer. or a scientist




ERIC

Aruitoxt provided by Eic:

Recognizing Who Reports Science 27

preparing a popuiar article. 1t might also be that of an unemployed (and
perhaps unemplovable) would-be writer who is competent in neither
Journalism nor science. And the freelancer may have a firm assignment
from an editor or simply hope to sell a picce. How best 1o gear what
vou say. and in fact whether to accept an interview at all, depends on
who is contacting you and why. Thus. in dealing with a freelancer. it is
especially important to find out the caller’s background and plans.

As this chapter has described. those who report at least occasionally
on science vary greatly in their backgrounds. resources. and constraints.
Knowing who is covering science. both in general and in any particular
case. can help you prescnt science through the media. To work most
cffectively with the press. however. you should also understand the way
it works. Thus. the next chapter discusses how journalists cover science.




Chapter 3

Realizing How the Press Works

To work effectively in a research institution, hospital. or company. a
scientist must understand how such an organization functions. Simi-
larly. knowing how the media operate is basic to working effectively
with the press. Thus. this chapter discusses how Journalists choose topics
and prepare storics; it emphasizes those aspects especially relevant to
scientists.

However journalists cover science. they have long been doing so. In
1690. the first (and only) issue of the first American newspaper. Publick
Occurrences. contained a medical piece beginning “Epidemical Fevers
and Agues grow very common. ..."*" Also in the colonial period.
Benjamin Franklin often published science essays in the Pennsylvania
Gazette - _

Today. reports on science. as well as other stories with science
components. appear in a wide range of sources: newspapers, magazines,
television. radio. and more. As Chapter 8 will discuss. each of these
media functions somewhat differently and thus demands special consid-
eration. But first. let us look at the basic process of reporting on science.
Although some of the material below is phrased in terms only of print
journalism. most of the chapter pertains to broadcasting as well.

The Story Idea

Many factors influence what ideas for stories arise, as well as which
ones survive. Knowing. these factors can help scientists both to seize
existing chances for presenting science to the public and to create new
ones. In addition. such awareness can aid in anticipating when journal-
ists will call.

Events in the general news sometimes spur reporting on the related
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science. Thus, if you arc a geologist and the ground has been shaking. a
meteorologist and it is snowing in July. or a psychiatrist and a major
trial involves an insanity defense. a journalist may well call. Because
reporters other than science writers may not distinguish among subspe-
cialities of science. they may approach you about areas peripheral to
your own.

Stories devoted specifically to science arise from various sources.
Widely circulated and wide-ranging journals such as Science and The
New England Journal of Medicine are standard founts of science news.
So are major conferences on broad areas of science (for example. the
annual meetings of the American Association for the Advancement of
Scicncc).

Particularly if they specialize in science. reporters may also obtain
ideas for science stories through less widely accessible routes. Science
writers scan the more specialized journals. They attend smaller and
more narrowly focused conferences. inciuding both technical meetings
and “science writers” seminars™ (conferences intended to brief science
journalists on. and obtain coverage of. areas of science). They visit
laboratorics. They talk informally with scientists after interviews. at
partics. and in conference corridors. In addition. both scientists and
members of the public sometimes suggest topics to them.

For both sciecnce writers and other journalists. initiatives by scientists
and their institutions arc key sources of story ideas, Much science
coverage originates from press releases. press conferences. and other
intentional contaet with the media: sometimes reporters use only those
sourccs in covering a topic or event. “ The pattern throughout the history
of the recombinant DNA issue.”™ writes Rae Goodell of the Massachu-
setts Institute of Technology. “is one in which the scientists willing 10
speak out—whcther they were the Asilomar conference organizers. the
established scientist-cntics. the Congressional lobbyists. or the industrial
spokesmen—have largely determined the timing. extent. and direction
of press coverage. ™

In science. sources ean tndced set the agenda for the media. Elaine
Freeman. who heads the Office of Public Affairs at The Johns Hopkins
Medical Institutions. describes a case in point: a natural experiment that
occurred when a paper on drug testing appeared in the Proceedings of
the National Acadenty of Sciences. Because of the scientists” travel
schedules. a press briefing took place not when the paper appeared. as
normally happens. but two weeks afterward. In the interim. Freeman
recalls, her office received only one call about the paper. from a reporter
for Science News. However, she notes. “When we finally held the
briefing. reportcrs attended from Time. The Washingion Post. and the
television networks. among others. Even the FDA learned about the
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new 1est not from PNAS hut through calls from reporters who attended
our press conference.™ "

Furthermore. journalisis get ideas from cach other's stories. For
cxample. findings may f{irst reach the public through an._item in.a .
newspaper. A magazine reporter may read that article and then file one
on the topic. Other journalists may then decide to cover the work too.
In short. & chain reaction can occur. In fact. once coveryse exceeds a~
certain threshold. more is likely indeed. If a science story makes it to
the front pages of The New York Times and The Washington Post.
editors of news magazines may feel obligated to run an article on the
topic. regardless of whether their science wnters consider it important
and interesting,

In this case and others. writers and editors can disagree on a story
idea’s worth. Some editors have all the technical sophistication of the
one who. when the first news of Three Mile Island came over the wires.
called the scicnee reporter and said. “They mentioned something called
a meltdown. Is that something we should be concerned about?™ Thus.
what the science writer finds exciting sometimes seems too hard or
esoteric to the editor. And when the editor suggests a topic. the science
writer may find it of little scientific novelty or significance. “I'm the one
who knows what's going on in science.” the writer may protest. “But |
have a better sense of what interests the readers. You're 100 much a
specialist to be in touch with that.” the editor may retort. Each has a
valid point.

Newsworthiness

The above debate revolves around an elusive question: what gives a
subject press appeal? Recognizing some of the answers can aid in
anticipating calls from journalists. It also can help in c¢lothing your
message in newsworthy terms when you are hoping to disseminate
information through the mass media.

Newsworthiness frequently depends on the proper balance of famil-
iarity and novelty. The conveyvers and consumers of news often pay the
most attention to items pertaining to their existing concerns. Yet unless
an item differs enough from what they already know. it will not hoid
their interest: without being new. something is not news,

Various aspects of a topic can give it a press-drawing pertinence. As
a booklet issued by the American Chemical Society states. “Items that
affeet the welfare. health. or wealth of a Jarge number of people . . . will
find ready acceptanec as news.™'® Relevance 1o basic drives, 100. ¢an
make the subject a sexy one. Geographic proximity 1s also a factor: your
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neighbor may be much more interested in Your research than in studies
by a far-away scientist. And members of the public care about what
they encounter in their daily lives: when he was science editor of The
New York Times. William Stockton noted that “A story about cock-
roaches that appeared on the front page of “Science Times™ turned out
1o oe one of our most popular siorics and evoked more mail than
anything we've run.”™*"

Human interest can provide the familiarity that attracts journalists

“and their audience. Elaine Freeman of Johns Hopkins has observed that

sometimes reporters, especially those for television. will not atiend a
press conference unless a palienl will be there.”® Because people also
care ahout neighboring speuies. almosl-human interest can likewise add
to newsworthiness.

Yet to command attention in the media. an item must be unfamiliar
enough. For instance. something must change. As Sharon Begley. sci-
ence editor of Newsweck, puts it. “News comes in the unit called
events.”” Having just been discovered. or announced or published
today. can help make an item news. Freshness. however. can be in the
eve of the beholder. Even a finding made or a technique developed
months OF years ago can seem hovel 10 those unaware of it.

Surprise ang wonder can also make a subject special. “1 like to do
stories that will lift people out of themselves for a few minutes.” says

Begley. “We don’t always do stories about coffee and cancer. or about
nuclear waste. We do stories about astrophysics and black holes and
embryonic development. which seems to be nothing short of a mira-

Cle.ﬂﬂ')

Boyce Rensberger. a senior editor of Science 83. expresses similar
sentiments. “The ‘gee whiz’ story. as detractors like to call it.” he states.
“Is. .. the heart of science writing. It's the reaction every scientist would
like to elicit from colleagues through a professiona! paper. ‘Gee whiz.’
after all, is an expression of fascination and appreciation felt upon
learning ‘of some new and compelling piece of knowledge. That's what
science is really all about.™*

Other fa¢tors can also lift subjects from the ordinary into the news-
worthy..Conflict. controversy. and contest. as well as danger. are tradi-
tional elements of news. Suspense and adventure, including those en-
tailed in rescarch. attract the press. Prominent people cast an aura of
newsworthiness on much around them: the most mundane of disorders
draws attention when it afflicts the President or sidelines a famous
athlete. and much that Nobel Prize winners say and do is considered
news.

Whether an item makes it into the news depends in part on how
easily and briefly the journalist can present it. “Unfortunately.™ Rens-
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berger has noted. “if it takes a lot of words to prepare the rcader to be
fascinated. the story won't be considered newsworthy. ™™

In addition. timing influences whether a story is conccived and born.
Although several papers-at a conference may be newsworthy. a reporier
may have time to cover only one or two: a journal article that might
reccive media attention in a slow weck may fail to do so if it has to
compete with a space mission. Also. an event occurTing 100 late to make
it in1o the next edition but too early to seem fresh for the following one
may never appear in the news. Thus, awareness of competing events
and journalists’ dcadlines is imporiant in planning activities such as
press conferences.

Even if the reporier has time to prepare a story. space (or. in broad-
casling. tim¢} may not be available to run it. Science writer Robert:
Cooke of The Buoston Globe laments, “Every time Teddy Kennedy gets
the hiccups. science gets kicked out of the paper.” And one summer at
Newsweek, the editors vanked a story on cancer and diet shorily before
the¢ magazin¢ went to press. The reason: Not enough space. There had
been an upset at Wimbledon. The next week, however. the artcle did
appear.' ™ Fortunatcly. the story was a feature rather than a news article
and thus was not highly perishable.

Types of Stories

As implicd above. science ¢an appear in vanous classes of storjes. The
type of article produced depends in par on what made the topic
newsworthy. If the newsworthiness siems largely from newness, a néws
story is likely 1o result. Such an item may begin: A pulsar throbbing
163 umes a sccond has been discovered between the constellations
Yulpecula. the Little Fox. and Cvgnus. the Swan. It is the second of
these perplexing. high-speed pulsars to be found™* or “Researchers at
the University of California at Los Angeles said vesterday they have
evidence that may link chronic schizophrenia to a structural abnormality
in the brain.™"”" Especially near its beginning. such a story is likely to
dwell on the journalist’s traditional =5 W's and an H"—who. what.
where. when. why. and how.

However. the news article need not be limited to that. Often what is
new serves as a device for introducing information on related topics—
or. in journalists’ lingo. a news peg from which to hang a story. In fact.
science writers sometimes prepare lengthy articles on areas of research
and save them until a new development provides a sturdy peg.”™ By
adding a newly written introduction. or lead. to the waiting article. the
writer thus can Guickly pubtish a piece that has news valuve but presents
the background. too.

Sometimes not newncss but another element—sayv. human interest.
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wonder. or adventurc—gives a topic in science its main popular appeal.
In such cases. a feature story. rather than a news article. is likelv to
result. Features. which often are longer than news storics. lend to be
among the best sorts of items for portraying the process of science.

Both in print and in the broadcast media. other sorts of storics also
cuan deal with or include science. Categorics include imterpretive staries
{for cxample. analyses of trends). cditorials. investigative reports. cof-
umans of various wvpes. and backgranund staries (including the sort of
article that runs next to the main onc and thus is termed 2 sidebar).
Alertness to the various tvpes cf siories can aid in presenting science
through the mass media.

Gathering Information

From the scarch for story ideas through the final revision of a picce.
journalists may gather information from a wide range of human. written.
and other sources. Just which ones are used. and how much. depend in
part on the journalist’s background. time. and place. The general re-
porter banging out a news 5101V for the next edition of a small-town
daily may be able only to call up a scientist or two. On the other hand.
notes production assistant Barbara Costa. the research for a single
episode of Newy can oceupy a weam for two months and then continue
duning filming and editing,

In science writing as in other journalism. inerviews are a mainstay
of information gathering. Who gets interviewed? Those scicntists whom
journalists can identify. and especially those whom they know as good
sources; casy 1o reach. cooperative, likely to provide the sorts of infor-
mation needed tor a popular article. and. if possible. full of guotable
guotes, Reporters specializing in science know many scientists to inter-
view, and they ean readily identify others through various routes. The
general reporter. however resourceful. may have much less idea of where
10 turn.

Among the sources most idenufiable. as well as most giving of what
reporiers want. are the Carl Sagans and Margaret Meads. a group termed
the ~visible scientists.™™ Accessible. articulate. and colorful. these are
sources of whom cven the most science-shy journalist is likely 10 know.
and who most ofi¢n deal with the press. Science administrators receive
the next most plav per person.*” For example. popular articles on
marijuana have most frequently cited not those scientists whose papers
on the topic have been most widely cited by their peers but rather such
individuals as the heads of health-related institutions.™" Finally come
the bulk of scientists. ranging from those whose comments in their own
fieids appear fairly regulariy in the press 1o the majority. who. as science-
communication scholar Rae Goodelt puts it. “are rarelv heard from.
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not necessarily because they are sullen and hostile. but more likely
because they're uninterested or uninteresting, ™"

Being interested and interesting is important in ensuring that sound
information on science reaches the publie. Scientists can make them-
scives aceessible and helpful in various ways. For example. they can
contact the Scientists’ Institute for Public Information (address: 333
Lexington Avenue. New York. NY 10017: phone number: (800) 223-
1730 or (212) 661-9110) and offer to be listed by its Media Resource
Service. which helps journalists to find appropriate experts to interview.
They can tell the public information offices of their institutions and
professional socictics that they are willing to deal with the press. They
can be alert to Journalists™ constraints. They can follow the principles of
presenting science to the public. the guidelines for interviews. and other
advice on working with the mass media. Then. quite likely. journalists
will consider them both interested and interesting.

Preparing the Story

Once the information has been gathered. and sometimes beginning
before it is all in. the journalist prepares the story. Here. as in choosing
story ideas. there are time and space constraints. The reporter covering
an event for a newspaper. a wire service. or the television or radio news
may have only minutes in which to wnite: thus, little chance exists for
revision and polishing. The staffs of magazines and their broadcast

" equivalents generally have more time to prepare and check their work.

but their deadlines can still be tight. Even those with months to produce
a book or documentary can have a high ratio of work to time and thus
be rushed. :

As for space. often the reporter may be permitted only a few hundred
words in print. or even fewer over the air. Even the feature writer. book
author. or documentary producer usually has much more information
than can be used. Thus. the journalist must choose what to include and
what to exclude. and therefore what to emphasize. The decisions. such
as the angle from which a reporter chooses to write the story. are not
always those with which scientists agree.

A related choice is how to structure the piece. “Wrnite in a way that
can be cut.” says science writer Robert Cooke. “That's a fact of life on
newspapers,” Thus, in the traditional format for a news article. the main
point is summarized first. in the lead: details of decreasing importance
follow. Figure 8 shows an article that largely follows this arrangement.

FIGURE 8, "Scientists Say Trees May Communicate with Chemicals”™ by
Warren K. Leary. AP Science writer. Reprinied with permission of the Associated
Press.
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WASHINGTON (AP)-~You may not be able to hear it or smell i, But
hidden in the rustling of the leaves may be the odors of wrees talking.

Scientists said Sunday they have preliminary cvidence suggesting that
trees may communicate with one another through airborne chemicals
when they are under aitack by insects,

If confirmed. the findings from the University of Washington in Scaule
would mark the first time plants have been shown 10 emit chemicals that
convey information to others and trigger responses, said the National
Science Foundation. which sponsors the work.

Drrs. David F. Rhoades and Gordon H. Orians said their lindings could
have far-reaching implications in pest control programs when coupied
with recent discovenes ahout the defensive systems of trees.

Dr. Juack C. Schuliz of Darimouth College announced last vear that he
and collcagues in New Hampshire found that several vancties of trecs’
change the chemical composition of their leaves to ward off insects and
disease.

When under attack. Schultz said. sugar maples and oaks downgrade
the nutritional eontenmt of their leaves or raise the levels of toxins to
discourage pests.

Orians aaid in 4 telephone interview that these recent developments are
forcing scientists to re-examine their opinions about trees, long underrated
in terms of complexity and sopkisticated behavior,

1t shows vou don’t have 10 have brains 10 be clever.” Onans said.

The researchers believe trees may produce and disperse chemicals called
phcromones 10 get their warnings 10 necighbors. Pheromones are well
knowrn in the insect world as sex-autractants and auack stimulaors, but
have n0t been noted in plants.

The Washington scientists, In a report 10 the foundation. said fickd
experiments by Rhoades found evidence that leaf damage 10 Sitka willow
trees by western tent caterpillars and fall webworms fed 10 changes in the
nutntional quality of their leaves,

But. 10 the rescarchers” surprise. feaf quality also declined in trees up 1o
200 feet away that were not being assaulted by insects,

~This effect may be due to a defensive response in unattacked trecs
stimulated by volatilé compounds emitted from attacked trees.” they said.

Orians said similar reactions have been seen in red alder trees as well,
~but not as strong as with the willow,”

“Presumably, this is not a reaction unique to one OF a few specics. but
we have not vet had the opportunity 10 examine others.™ he said.

The rescarchers have reeeived a new grant from the foundation o
experiment with Sitka willows confined in chambers to see if they can
isolate and identity chemicals that might be responsible for the trees”
behavior.

~If the general hypothesis is correct.” said the scientists. ~it is necessary
that damaged plants emit volatiles which differ quantitatively of qualita-
tively from those emitted by undamaged plants.”

is
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which in its strictest form is sometimes called the imverted pyramid.
Such a structure allows editors to reduce the story casily to the length
desired: any number of paragraphs can be chopped from the end. and
the article still should be comprehensible. Likewise. the reader need not
finish the item to get the gist of it

Despite its advantages in reporting robberics. elections. or football
games. the inveried pyramid often is not the ideal format for portraying
scicnce. Unless the main point is onc that the public can readily
appreciate. the approach simply may not work. Thus. ¢ven if a seienee
item is more news than feature. the journalist may choose a structure
that attracts the reader sith matenal already familiar and of interest.
use that as a bridge te background information. and gradually build
toward the central idca.

Whatever its format. the story must begin. Structuring a lead that
draws interest and compels the audience to read on—yvet is not inaccur-
ate or trite—can be among the greatest challenges for the journalist.
Once the lead is in place. the hardest part may be done. Still. however.
the reporter must prepare a story that will be not only c¢lear and
interesting to the public but also acceptable 1o the editor.

And That’s Not the End

Information gathering and writling are not the only tasks in preparing
a story. Visuals mayv be included along the wav—sometimes as an
integral component. sometimes as almost an afterthought. At some
magazines. articles undergo extensive checking for accuracy. Perhaps
most crucial. the journalist surrenders the story to the editor. who
typically lacks a background in science: unlike scientists submitting
journal articles. reporters ofien cannot control what happens to a piece
once it lcaves their hands. The editing can range from barely polishing
language to radically altering content. slant. and style. Also. editors
decide where in a publication to place an item {and whether to include
it at alt): they thus influence how much attention it receives.

For many a piece of journalism. the end of a project is its beginning:
the newspaper headline. the blurb on a magazine cover. or the anchor-
person’s lead-in is usually last to be composed. In most cases, this
portion is written by soméonc other than the reporter who prepared the
story. Thus. not surprisingly. it ofien is where the most distortion occurs.
When vou see the headline of a science story. vou (and the author of
the piece} mayv well cringe (or worse). Bul read on. Almost certainly
there are better things 10 come.
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This chapter has outlined how journalists cover science. Strugghng
against “the three tyrannics—deadlines. headlines. and space.™ " as well
as against special constraints imposcd by the subject matter of science.
reporters often cannot work in ways that scientists find most convenient
or convey information as accurately and completely as scientists might
wish. Nevertheless. what they prescnt can greatly enhance the public’s
understanding of science. especially if scientists know how the press
operates and thus can cooperate effectively with it.
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Chapter 4

Facing the Problems

Science writer Victor Cohn of The Wushington Post has observed that
“Scicntists are to journalists what rats are to scientists.™*!’ On the other
hand. more than one scientist. speaking much less jocularly than Cohn.
has conferred the label of rat on a journalist. Presenting science in the
mass media can pose difficulties. Recognizing some of their origins will
aid in dealing with those problems that can be avoided or combated
and in aecepting those problems that are inevitable.

Defining the Role of the Media

What is the function of the press? Many answers have been given.
and many contain elements of validity. When a journalist and a news
source define the role of the media differently. a clash can be in store.

For example. a scientist may consider television a way to educate the
public about science. But the broadcaster may be out to entertain. Or
the scientist may view the media as a means to promote science. But
the journalist may well agree with science writer David Perlman that
“We are in business to report on the activities of the house of science.
not to protect it.™"*' A reporter may even prefer somewhat of a “watch-
dog” stance. ,

‘The recognition that scientists and journalists may have different
rcasons for presenting science to the public can help both parties to
work smoothly together. It can also aid scientists in developing realistic
expectations about science coverage.

Dealing with Uncertainties

Science is full of uncenainties. and the application of science may
contain even more. Findings can be tentative. mechanisms incompletely
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understood. effects only partually fathomed. And just what they will
mean for health or the environment or the stock market is vet more
unsure. o

Such‘uncertainty makes science difficult to convey through the mass
media. A clear and tidy story is casier for both scientists and journalists
10 tell than one that is full of perhaps's and may's and if'sand we don'r
know's. Also. just how uncertain we are can be especially difficult to
portray without statistical terminology. which usually the journalist
cannot translate and the public cannot comprehend.

Yet. for various reasons. depicting the gaps and uncertaintics is crucial
in presenting science to the public. First. realizing what is unknown is
important both in making personal decisions and in formulating public

< 1980 Sidnev Harmis
American Scieniist magazine
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poliey. Sceond. only by including the uncenaintics can we convey a
realistic pieture of scicnce and foster reasonable expectations of what it
can achieve. .

Third. the blurs and the bianks. as well as the struggles to resolve
them. make the picture much more fascinating. Heuring a final score
cannot replace watching a swspenseful game. Election returns seem dull
if you have not followed the political campaign. Likewise. as science
Jjournalist Boxce Rensberger obscrves. “Scicnee writing that waited for
the final bit of confirming data would be about as interesting as a
mysicry novel that skipped the work of the deteetives and told vou right
off the hat who done it.™ ™

Deciding Wken to Release Findings

Both between and within the scientific and journalistic communitics.
Jjust when 1o refease findings to the publie is far from a settled point.
One common view among scientists is that the investigator's peers
should review information before it becomes available 1o the press. In
the cuse of The New England Journal of Medicine. a poliey on this issue
is formalized as the Ingelfinger Rule. which is named after a former
cditor of the Journal. The Journal. polential authors are warned. may
refuse to publish 2 report because the content has appeared first in the
popular press or clsewhere. This policy. it is argued. helps ensure that
the results of research are adequatcly reviewed before they reach the
public and the profession. that patients do not learn of findings before
their doctors see the data. and that the content of the Journal retains its
newsworthiness.' ™"

Sometimes. though. pressure exists not 10 wait for publication of'even
for thorough review. Journalists may want to know about research now,
Public health or weltare may rest on disseminating findings fast: here
even the Ingelfinger Rule can be successfully bent.™” Policy decisions
sometimes call for whatever knowledge is available. incomplete as it
may be. Also. the worthy task of portrayving the process and uncertainties
of scienee often means presenting findings in unfinished form.

Dc¢ciding when the press should reecive aecess to results can be
difficult. Little guidance can be oflered other than to consider-how a
choice might affect the public’s interests and one’s own. Should jour-
nalists seek information before you are ready for publieity. vou may
want 1o note their interest and contact them once vou are willing to
disclose vour results. ’
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Discussing Implications and Applications

Implications and applications ofien are blatantly newsworthy: the rest
of science reguentlv s not. This is another arca in which scientists” and
Journalists” perspectives diverge.

Caution is a byword in science. Overstepping data is unacceptable in
interpreting data for peers: speculating for the public is construed as
cven worse. Yet often the practical implicaiions. even il not lully known.
are what interest reporters and the public the most. Yes. vou have found
an intriguing corrclation between this foodswuff and that discase—but
shouid we change our diet or not? Sure. vour analysis reveals some
interesting trends—but what does that mean for economic policy? Right.
vou have devised a clever process—bhut will it help the country save
energy. and il so when? As this chapter’s discussion of uncertainty
suggests. such questions arce especially difficult 10 answer. Yet. unless
scientists discuss the implications. it is likely that those less gualified.
and perhaps less restrained. will,

Like implications. applications arc only a small part of science. but
thev especially appeal to the media, “Journalists are under prossure to
come up with “news’™ such as new medical treatments. new inventions.
and new technigues to boost productivity. oxplains David R. Lampe.
editor of The VT Reporr, " Alhough this may be changing. they have
spotlighted these results 1o the exclusion of all the interesting work
tichind them. Thev like to wke the fruit and throw the tree away.”

Defining Accuracy

“Whereas science is accurate 10 wen decimal points.” Arthur ). Snider,
science editor of the Chicago Daify News, observed. “newspapers like
1o sctile for round figures,™ " Thus. although both scientists and re-
porlers sirive lor aceuracy. they deline the coneept dilferently. The
Journalist may consider accurate a story that captures the gist of a
scieniist’s message and conveys il in a wayv that a gencral reader will
grasp. The scientist may call for precision and completeness instead,
The precision that the scientist values may succumb in what has been
called “the dilemma of comprehensible inaccuracy or incomprehensible
accuracy,™ ™ Communicating with the public ofien entails simplilving
terms, omitting details. and skimming over exceptions. “If vou put in
every possible exception and ¢ach liule twist, people won't read it.™ savs
scienee writer Mitchel Resnick. a former Business 1 'epek correspondent.
“And it's important for people to read about science.”™ The skillful
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science writer usually can make science understandable to the public
without grossly distorting the main ideas. Almost invaniably, however,
somc of the subtlcties are lost.

Not surprisingly. then. scientists consider omissions among the most
common. if not the most common. errors in the popular press. In onc
study. clippings of newspaper scienec slories were sent 10 the scicntists
cited. along with a questionnaire regarding the sorts of crrors found.
Four of the five most frequently mentioned types of errors. cach noted
in ahout onc-third of articles. perained to omission. “Relevant infor-
mation about method of study omitted” led the list: “relevant infor-
mation about results omitted.™ “names of other investigators on research
teamn omitted.” and "qualifications of slatements omitted™ were not far
behind. Related common objections included “story too brief™ and
“vontinuity with carlier work ignored.™™

"Scientists have 1o realize that all the nitty gritty isn't going to be
reported.” emphasizes science reporter Karen Birchard of the Canadian
Broadcasting Corporation. "They wouldn™ want to read five pages in
the newspaper about the ins and outs of the city council meeting.”

Assessing storics onc by onc may make coverage seem less extensive
than 1t is. For instance. although an individual newspaper anicle may
seem fragmentary. the newspaper's conlinuing coverage of the topic
{and thus the regular reader’s exposure) may be much more complete.
Also. cven a bricf mention in the media may increase the audience’s
receptivily to further information on 2 subject.

Another issue regarding accuracy s that of reliability versus validity.
Both the scientist and the journalist want 1o get both the facts and the
perspective straight, But especially if unirained in science or inexperi-
enced in covering it. the reporier may get the details right but the
interpretation a1 least shightly wrong. Likewise. although various maga-
zines cmploy fact checkers 1o confirm that the bits of data in an anicle
conlorm 10 those in source materials. the validity of those bits and of
the bigger picture that they create may be assessed less carefully.

One mueasure 1hat helps to make reporting in the mass medta more
accurate. at loast in scientists” tcrms. is the scicntists’ reviewing stories
before publication. For example. in the study noted above. sclentists
found o mean of 3.50 kinds of ¢rrors in the articles that theyv had read
hetore publication, versus 6.69 in those that they had not. Scientists and
journalisis ofien disagree. however. about the value of such review.

Determining the Final Say

On the onc hand. some scientists refuse to be interviewed unless
granted total control over what journalists produce. On the other. some
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reporters refuse ever 1o let sources review their work in any way,
Determining the final say can be a major source of friction between
scientists and journalists.

Fortunately. intermediate positions exist that are far more compatible
and perhaps morc common. For instance. the scientist may offer to
review a section of the reporting for technical accuracy. Some journalists
will ask sources-1o do so. especially if the topic is unfamiliar, Unless
agreed otherwise the scientist should not suggest changes in style.

Time constraints can keep the journalist from checking back with a
source. Sometimes. for example. a reporter must conduct an interview
and then submit a story minutes later. Even if an article is being prepared
for a weekly or monthly magazine. sending maternial to the scientist may
still take too long. Onc compromise is for the journalist to read the
relevant passages to the source by telephone: comments thus can be
obtained |mmcdlalclx and poss:blc changes dnscussed
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Such collaboration can bhe in the interest of evervone; the scientist.
the Journalist. and the public. Except in the very rare instances that it is
agreed otherwise, however. the journalist does have final say, Or. 10
return to Victor Cohn's analogy. “Scientists arce to journalists what rats
are 1o screntists,”




Chapter 5

Understanding Why
Journalists Do Interviews

The interview is as important an information source to the journalist
as the physical examination is to the clinician or the field trip is to the
naturalist. Jt also is almost surely the channel through which scientists
can most influence the prescntation of science in the mass media.

Many scientists have opportunities 1o present science to the public
through this route. Although a scientist’s likelihood {the unenlightened
might say risk) of being contacted by reponters depends on such factors
as field and institution. it often is considerable. Forinstance. in a sample
consisting of 111 scientists at Ohio State University and Ohio University.
67.6 percent stated that they had been interviewed by a journalist at
least once: the median number of interviews per scientist had been
4‘6“:”

Some scientists hesitate to deal with the press because they have had
a bad experience or heard of one. However. as Rae Goodell of MIT
points out. few scientists would abandon research simply because onc
experiment failed. “In most cases.” she notes. “when vou have had a
bad experience you learn from it and know how to handle that situation
better the next time, ™"

Of course. the hard way is not the only way to learn. This chapter

and Chapters 6 and 7 are intended as an alternative. or 2t least as 2
" supplement. This chapter explores why journalists do interviews. and
the following two address how to prepare for an interview and what 10
do during 1.

*1 stated all of the important findings in my journal anticle. Why
can't the reporter just read it and leave me alone?”
“That journalist is asking mc questions answered in any intro-
ductory text. Can't he even find his way o the library?”
43 :
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“The correspondent wants e 10 show her around the lab. Why
can’t onc of my postdocs do it? Doesn’t she know how valuable
my time is?”

“Wine do jowrnalises do inmerviews? Can't they let scientists work
in peace”

Journalists have many rcasons to intcrview scientists. “Even if the
reporter has the lime and cxpeéricnce to go to the source matenial.”
scicnee writer Mitchel Resnick emphasizes. “oftentimes the original
rescarch reports don’t give the perspective nccessary.” Resnick notes
that journal articles tend to be written for peers. who readily can put a
development into context. Journalists, however. frequently must con-
duct intcrviews in order to obtain background and recognize implica-
tions.

Somcumes. too. the reporter's schedule, location. or training pre-
cludes obtaining or understanding the wntten matenal. Or a journalist
mayv be seeking data unavailable in print. In either instance. interviews
can be the only option available.,

Adding a human clement to a stor'¥ is another function of interviews,
Portraying people. especiallv those in action. lends human interest.
Likewise. as onc journalist puts it. quotations “add color to a black-
and-white article.” Quotations also allow a reporter to present opinion
with authority. as well as without seeming to editorialize. A science
writer may well be able to state confidently that finding the W and Z-
zero varticles was important: such an individual surely can find many
assistant professors and adolescent physics whizzes who would issue
statements to that cffect. But how much greater the impact is when the
Joumallsl quotcs Nobel Prize winner Sheldon Glashow as saying “Noth-
ing as momentous has happened in particle physics in the last twenty
vears.™" Interviews are especially crucial for the broadcast media; in
the words of National Public Radio scicnce correspondent Ira Flatow.
“We¢ have to have a voice.”

Information obtained through interviews also can help joumnalists to
portray the process of research. It seems 100 much like magic if vou
keep presenting only what science has done.” Resnick states. “Seience
appears to move 5o quickly when vou read only the results.™ Depicting
the challenges. Resnick notes. can help 1o foster realistic popular expec-
tations of science: in particular. public awareness of the time and effort
entailed may aid in obtaining funds for research.

Finallv. especially once journalists have established rapport with
scientists. they may contact them for other reasons. For example. they
may call to scout for ncw story ideas. to check whether topics for
potential articles arc sound. 1o identify sources of information. to obtain
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informal peer review ol what other scientists have said. and to ascertain
that they have reported facts accurately and interpreted them correctly.
Such ongoing intcraction gives scientists a particularly fine chance to
assist in presenting science through the mass media.

Reporters thus have manvy reasons 10 do intervicws. and scientists’
availlability when journalists call can help ensure that science is presented
well. Mere presence is not enough. however: scientists also should know
how to function most effectively when they meet the press. For guide-
lines in this regard. read on.




Chapter 6

Preparing for the Interview

“A beard well Iathered is half shaved.”™ an Ttalian proverb states. This
principle pertains especially well to presenting sctence through the mass
media. Granted. stating a definition or statistic may take little prepara-
tion. and too much rchearsal can rob an interview of its spontaneity.
Nevertheless. following the guidelines below can help vield effective
Intervicws.

Anticipating Attention from Journalists

Is a major journal about to publish your findings on a consequential
or controversial subject? Did vou just win a prestigious award? Do other
clements make you or your work newsworthy? If so. be prepared for
possiblc calls from the press. “TTV to clear vour calendar.” science writer
Warren E. Leary of the Associaied Press advises. “There’s nothing more
frustrating than to call up and find that the scientist is in Bolivia.” If
vou will not be available. arrange to have someone else cover for you.
Cven think about how vou look: few scientists wish 10 make therr
television debuts when wearing a stained T-shirt or needing 10 wash
their hair.

Returning Calls Promptly

As Carol L. Rogers, who heads the Office of Communications and
Membership a1 the American Association for the Advancement of
Science. notes. “Calling the reporter back the next day is often tanta-
mount to not returning the call.” Tomorrow. or even after lunch. may
be 100 late. When leaving a message. the skillful and considerate reporter

£
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will specify the latest that vou should rewurn the call, If secretaries or
olhers usually answer your phone. emphasize the importance of their
obtaining this information and of tracking vou down immediately if the
deadline is tight. If you do not know the reporter’s timetable. return the
call right away, If you do know it. try 10 stay well within the consiraints
given: the more time the journalist has. the hetier a story 18 likely 10
result.

Ascertaining the Reporter’s ldentity and Plans

“ldentifving the publication or station represented by the reporter is
an obvious but often ignored practice.” Martin S. Bander. direcior of
news and public affairs at the Massachusetts General Hospital. ohscrves
in his advice-packed artick “The Scientist and the News Media.™ Not
a few scientists have discovered the importance of this practice once
their statements o friendly sounding freelancers appeared out of context
in sensationalistic tabloids, 1f those requesting interviews are unfamiliar
or anything scems suspicious, consider checking their eredentials (for
example. by catling vour institution™s public information office or the
place where they ¢laim 10 work )

In 2 more positive respect. knowing the nature of a respectable
publication or program tor which you are being interviewed aids in

“préparing helplul responses. Consider asking journalists lor samples of
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- their previous products. copics of the publications for which they are

working. or both. Especially if vou have not encountered the publication
or breadeast before, ask about its audience,

“It’s a good idea for the scientist 10 interview the journalist a little.”
savs Ellen Ruppel Shell. a senior editor at Technology Hustrated,
Repuiable journalists rarely object 10 questions about their background.
Obtaining the answers can facilitawe the interview lor both parties. Thus.

H you do not know the reporter’s background, (ind it out. Is the

INterviewer a generil reporter. a s¢icnce writer covering many ficlds, or
perhaps someone tocusing on your own specialty? How much does he
or she know about the subject 2t hand? The first question may best be
asked direetly: the answer 10 the sceond ofien is obtained most diplo-
matically by conversing a bit about what the journalist hopes to ask and
do. :

Yes. what the journalist hopes 1o do. Is the story a firm assignment
or a freclance picee being writicn on speculation? Just what is the
subject? Of what sort will the piecce be. and how long? What is the
deadline? I not readily apparent. why are vou being approached?
Answcers to such questions ¢an help yvou decide how 10 proceed (and
occasionally warn you not 10 proceed) with the interview,
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Triangulating with Others

Not only can a public information office help vou to check journalists’
credentials, 1y also can aid otherwise in preparing to meet the press. For
example. i1 can brief vou on how to deal with the various media. help
in preparing cffective popular explanations. and even put vou through
a drv run of an interview. Such offices also can alert seientists 1o the
political context of stories for which thev will be interviewed, explains
Jane Shure. public affairs officer at the National Institute on Aging.
National Instituies of Health.

Thus. consider contacting vour institulion’s public {nformation of-
ficc——or. ideally. one of its staff members whom vou alreadv know and
trust. {Some institutions. in fact. require that all press calls. or all those
that are potentially sensitive or deal with policy. be reported to and
handled through such a unit.) Other possible sources of help include
public information personnel at professional societies. faculty members
teaching journalism or science communication. and peers experienced
in dealing with the mass media. Also. if the newsworthy item is 2
collaborative projoct or otherwise involves colleagues. coordinating vour
and others’ contact with reporters can facilitate working with the press,

Deciding Whether to Be Interviewed

“Unless reputable scientists supply accurate information o the pop-
ular media.” notes neuroscientlist Neal E, Miller in Thye Scientist’s
Responsibility for Public Informuation'™ an excellent booklet on work-
ing with the media. “the public is left at the mercy of the charlatans. the
sensationmongers. and ... the anti-intellectuals.” Nevertheless. a sci-
cntist need not accept every request for an imerview by a responsible
Journalist.

For example, general reporters sometimes fail to distinguish between
related suhspecialtics of scicnce. In such instances. dirccting the jour-
nalist to an appropriate scientist (if possible. one who not only is in the
correct field but also is adept at presenting seience in lay 1erms) is the
logical approach.

Sometimes. too. information is not ready to be shared with the public.
When findings are preliminany or have not vel undergone Peer review,
scientists may validly refuse 10 discuss them with the press. If vou
decline an inerview under such circumstances. the best approach usu-
allv is to tell the journalist the reason: also. vou may wish 1o consider
promising to contact the journalist once the work is ripe for release.
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Arranging the Time and Place

Shortly before the space shuttle’s first flight. Karen Birchard. science
and technology reporter for the Canadian Broadcasting Corporation’s
National Radio News. was interviewing an aeronautical engineer. The
engincer was struggling unsuccessfully to convey to her how the shuttle
would land. Then he came up with an idea. “You're coming gliding
with me this weekend.™ he said. “we'll duplicate the shuttle’s angle of
approach as we come down. Be sure to bring a tape recorder along.”

“it worked.” Birchard recatls. noting that she obtained excellent
material. it reallv did work well.™

[nterviews ean occur face-to-face tn 8 wide range of settings and also
by telephone. The phone is often the only option for journalisis pressed
for time or far away. It also can be the most cfficient medium for brief
intcviews: there is little sensc in a reporter’s traveling across lown to ask
the name of an exper or to check a simple definition or fact.

In gencral. however. interviews are best done in person—whether in
an office. in the ficld. or in the air. Meeting with a journalist lets vou
prescnt information other than verbally: vou can use the blackboard.
show vour laboratory or other worksitc. and perhaps demonstrate what
vou found and how. Likewise. the reporter can obscrve details (ranging
from the charts on vour walls to the expression on vour face) that elicit
good questions and contribute to a full and interesting story. Holding
the interview in person also allows vou to introduce reporters to those
with whom vou work and thus helps show that science is collaborative.
It facilitates giving the reporter written materials and visuals. It allows
more feedback than is possible by phone: vou ¢can more easily check
tha: the journalist has the story right. and the journalist has more cues
from vou. And it aids in cstablishing rapport. In many wavs. a personal
interview thus helps foster thorough and accurate coverage,

In addition to deciding on a mutually acceplable place. ask the
journalist how much time is likely to be necessary. Set aside at least that
long. and urrange 1o keep interruptions to a minimum. “You're not
doing a journalist a favor to let him hear vour telephonc conversations.”
one science writer emphasizes.

One question is whether anvone else should jein vou for the interview.,
Although 2 public.information officer’s presence can sometimes aid at
presenting information and is mandatory a1 somc institutions. it tcnds
1o stifle conversation with the journalist. However. having someone on
call to help with tasks such as photocopying is sometimes worthwhile.
Also. especially in the broadcast media. a joint interview with a colleague
may vield 2 lively. informative picee.
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Providing Written Materials

Writlen irems are rarely a substituie for an interview. but they can be
an ¢xcelient supplement. They aid in prepanng an accurate story: the
reporter 1% less likely 1o misstate a statistic. muddle an cxplanation. or
omit an important finding il such information is in black and white.
And it provided heforchand. thev help the journalist 10 conduct the
mierview cfficiently. Just what 1o provide depends. of course. on the
Journalist’s hackground and plans. But in general. as science commu-
nication expert Sharon Dunwoody notes. “One excellent stralegy is to
provide relevant rescarch papers and a press release thal details vour
rescarch in plain English, ™

Preparing Oneself

A scientist may be able 1o define a term. identily an appropnate
EXPerl. or summarize a process on the spol. When. however. the
discussion will bt more extensive, prepanng oncself tor the interview
cun be wise,

“Don’t hesitate 1o ask for 15 minutes or so before calling the reporter
back.”™ a hooklet from the American Chemical Society states.'® Rarely
1s 1 journalist’s deadline so tight that 2 source cannot have at least a few
minulcs to prepare. Taking time o construct informative. non-technical
responses can speed the reporter’s job in the long run and help vicld a
complete and accurate story. So. if you fecl that vou could not give vour
best answers immediately. requesi some time,

Asking the journalist what 10pics the interview ts likely to cover often
proves worthwhile. Based on what vou hear and infer. vou can think
about what to say in the interview and how to phrase it best: preparing
notes can be of help. In addition. if time permits. hecome familiar with
the hroadeast or publication for which vou will be interviewed.

The journalist may he looking for sights. sounds. or both to illustrate
the story, Consider asking if this is so. Then think ahead. What back-
ground sounds might be effective In a radio piece on vour wo:k? What
action shots can you suggest for a iclevision documentary? What pho-
tographs. diagrams. or graphs could clanly and enliven a writlen picce?
If vou have actual matenals. 25 well as suggestions. to offer. be ready to
providce copics of them.

Finally. consider additional sources to suggest. Especially if the story
is not solely about vour work. think of other experts to recommend. If
it will discuss a controversy. perhaps be ready to suggest specakers on

ot

60




PAFullToxt Provided by ERIC

Preparing for the Interview 53

cach side. in addition. try to identifv reading matcrials and other itcms
(for instance. fectures. exhibits. and tapes) that may help the reponer
produce an informative. imeresting. accurate. balanced piece.

"Thrs chapter has discussed preparing for the interviews. The beard is
now half shaved: onward to the other half.




Chapter 7

Making the Most of the Interview ...

In publicizing as in pursuing science. preparation accomplishes little
by itself. One must also follow the proper rules. apply the proper skills.
and remain alert for pitfalls to avoid and opportunities to pursue. Thus.
this chapter offers guidelines for making the most of the interview.

Laying Down Ground Rules

Many vears ago. a luncheon for science writers featured as its speaker
a prominent scientist. then serving as a consultant to the government.
Much to the journalists™ delight. the scientist candidly cnticized the
administration for which he worked. Then he noted that his remarks
had been off the record. “of course.” His statement. however. came too
late. And evervone present filed a story.

if vou will be saving anything that vou do not want to see in print or
10 have attributed to vou. sav so before the words leave vour mouth:
such is the rule in journalism. Be sure. 100. that the reporter agrees to
the restactions. for otherwise you procced at your own nsk. In other
words. if anvthing is off the record or not for aitribution. say so ahead of
ume: and consider that vou may be better off not conveving the
confidential information. or making the unprntable statement. at all.

A Be specific about how much attnbution. if any. is acceptable to you.
Although journalistic jargon exists for these levels. saving exactly what
vou mean is probably the most reliable approach. For example. vou
may wish to state. “This information is only to help you understand the

——sitaation—do not-put-anyv-of-1t-in vour article™ or "If vou want to quote
what I'll sav now. vou can attnbute it to another physician who has

. treated many paticnts with such injunics.” but don’t get any more specific

. than that.”

If vou want to lay down any other sorts of ground rules. also do so as
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early as you can. At the beginning. before you provide the information
that reporters want. you have the most leverage. Thus. for example. il
you insist on having all quotations read back to you or on checking the
description of your work for technical accuracy. strike an agreement
right away.

Avoiding Embarrassment

In the excellent article “Between Scientists and Public; Communicat-
ing Psychological Rescarch Through the Mass Media.™** Robert B.
McCall and S. Holly Stocking write: It is a good policy for vou to
imagine that vou are always talking to 10.000 or more people throughout
the entire interview—sometimes you are.,” Anticipating how a comment
would look in print or sound over the air can save embarrassment. So
can declining a question (and. ideally. suggesting a qualified source). if
vou lack the expertise or the authority to answer it. Most important. so
can following cconomist Murray L. Weidenbaum’s first three rules for
dcaling with the press: Do not utter falsechoods.™ "Avoid prevaricating.”
and ~Never lie, ™

Taking Notes

Although vour tape recording an intervicw mayv motivate the occa-
sional carcless (or worse) reporter to be more accurate. it rarely is worth
the alicnation it can cause. Keeping pad and pencil handy. however. is
rarely offensive and often useful. Many of us find that jotting down
ideas and phrasings hclps us to express ourselves. In addition. brieflv -
noting major questions and replics can aid in learning to present science -
through the media. especially il the notes are compared with the story
that ensucs.

Presenting the Information

Following a few hasic guidelines for presenting the information both
aids journalists and helps ensure effective coverage. “The best advice in
interviews is to gef o the point and stick to il.” emphasizes editor David
R. Lampe. Reporters. public information specialists. and media-wis¢
scicntists agree that concise. well-focused answers work best. Sources
who tulk around their topic. ramblc from idey to idea. and burden
interviewers with copious detail not only complicate the work of jour-
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nalists. They also invite extensive editing. which can inadveriently or
otherwise distort their material, .

“The popular news media channel is very noisv.™ Robert M. Byers of
the MIT news oflice adds. “Therefore. repeat your signal several times
during the interview,” When a point is crucial. consider cxplicitly saving
so or otherwise unduerscoring it. Also. if you have information that vou
consider important byt that the reporter does not request (for insiance.
relevant ancedotes that can help the public to understand the proccss of
sciencch try 1o prosent it neverthelcss.

Another key principle is 10 do ax much as possible ol the translating
venrself, O course. doing so is crucial in imerviews broadcast live. It
also is important in other intcrviews. for the more of the material the
scientist puts in clear common language. the less of 11 journalists must
change and the less chance exisis for crror 1o occur. Thus. use simple
words. relate the unfamiliar 10 the familiar (“Scientisis who make good
analogics are worth their weight in gold.” onc journalist remarks).
include cxamples. make the redationships berween ideas clear. and follow
other advice from Chapter ). Two modcls of presenting science cffec-
tively in an interview. both waken from the MacNeil-Lehrer Report, are
the following:

MaeNt:  Dro Swone. (irst of all. what truly historic discoveries

have becn made this week”

Epwariy Stont: Well. [ think one must list the fact that we have
determined that Saturn’s large moon Than has an atmosphere
probadly two 10 three times 28 dense as the atmosphere here on
Earth— an atmosphere predominantly nitrogen. but with a trace of
methane, Then, we have imaged & new class of satcllites smaller
than our own moon. for inSlance. which scem to be essentially pure
water ice—very little rock. And third, we have now improved our
resoletion of the rings by a least Six thousand times. from Lhe earth-
hased images. and what we find is 2 remarkable sysiem which was
totally bevond our comprehension prior to Vevager.'™

MacNEn:  Why is diugnosis so difficullin this disease [Alzheimer's
discase]?

AMhikias Arossoxs:  Diagnosis s so difficult because the onset of
this disease s very insidious, What happens is vou get 2 symptom
here. 2 ssaiptom there. You Kind of ¢an’t put vour finger on o1
the beginning. Somebody begins to perform poeorly. You get an
aceountant who suddenly can’t add figures quite the way he used
.. Or vou get the exceutive who Starts 10 miss meelings. miss
deadhnes. make poor decistons. and people assumc. well, it'e ex-

[

haustion. . . .
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In presenting information as You would directly to the public. consider
keeping a specific person or group in mind. Patrick Young. scicnce
writer for the Newhouse News Service, somctimes tells scicentisis to
pretend that he's a “one-man Rotary Club.™™" Similarly. a guidebook
from the Los Alamos Scientilic Laboratory adviscs scicntists dealing
with the media to “communicate as if vou were giving a first talk on
vour subject to a high school science class.™ "

Giving the journalist written materials and visuals. if not provided
alrcady, also contributes to accuracy. And a seemingly apparent bui
often neglected aid is merely to talk slowly enough. Even if a reporter is
tape recording 2n interview. beware of speaking too rapidly or presenting
suceessive ideas at too great a clip: the intervicwer should have time not
only 1o record what vou sayv but also to assimilate it and formulate
further questions accordingly, '

Implications are an aspect of scicnce that scientists especially hesitate
10 discuss cutside their own ranks. Indeced. ~The Fairlv Concise New
Seientist Magazine Dictionary™ defines aphasia as “loss of speech in
soctal scientists when asked during conversations at parties. "But what
1se is vour rescarch? ™" yet the implications often interest journalists
and the public the most. Regardless of whether scientists present them.
reporters are likely to discuss them in their stories, Even if reporters do
noi. the pubhe 15 likely to speculate on them. To help ensure that the

_reporter’s_discussion and the public’s speculation arc valid. scientists

ERI

generally should present the implications themselves if asked and per-
haps even if not asked. Sometimes. reviewing a grant application can
aid in deciding what to say.

Especially when discussing implications. limitations and uncertain-
ties are important to convey. Yet doing SO in an interview can be a
tricky art. Lumnping all the limitations in one part of the discussion and
making sweeping statements in another virtually invites journalists to
take material out of context. Even segregating the qualifiers in one part
of a paragraph or sentcnce can put a speaker at rnisk. The best tactic
oficn 1s to word statcrnents so that qualifiers are difficult 1o remove. For
example. embed brief qualifving words and phrases snugly in the rele-
vant sentences. and use words with the qualifiers built in (“promising.”
not “exciting™ “suggests.” not “proves™: “treatment.” not “cure”™).

Finally. as Bvers notes. "It's not 100 bad an idea to find some way to
say to the reporter before he or she Icaves or hangs up. "What do vou
think I satd?"™ Having the reporter read back or paraphrase the material
allows vou to identify and correet inaccuracies. Iy also gives reporters a
graceful wav to obtain information that thev missed the first (or second
or third) time around and mav hesitate to request.
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Retargeting Questions

Retargeting questions is a useful skill in dealing with the media. Not
only can it aid in correcting misconceptions that journalists and the
public hold. It also allows sources to present information that they
consider imponant to convey but for which journalists may not explic-
itlv ask.

Reporters. particularly those not specializing in scicnce. sometimes
ask gquestions based on incorrect premiscs. So do community members
contacting call-in shows. As an example of how such a misdirected
inquiry ¢an be retargeted with tact yet clarity, note how astronomer
Bradford Smith replied when asked why Saturn has rings but other
plancis do not:

Well. acuully there are two other plancts that have rings—both
Jupiter und Uranus, At one time, we thought that Satum was the
onlsy planet that had rings at the present. Now. all plancts may have
had rings at one time. but rings are ephemeral things. They tend to
want to go away: there are disruptive forces which make them
dissipate and disuppear, The real guestion is why, after four and a
half billion vears, does Saturn. Jupiter and Uranus stil) have rings.' ™

When questions are vaguely aimed. alcrnt sources sometimes can direct
them 10ward the targets that thev desire, as Donald Kennedy. then
Commissioncr of Food and Drugs. did on Afecr the Press. When asked
“What do vou consider the singlc-most important, most serious problem
facing us in this area of environmenta) cancer?” Kennedy replied:

I think it is persuading the American people to believe that this is a
comples disease with a complex causation. and it is one that they
share the responsibility for preventing, ! think that returns us to the
question of the war on cancer and whether it is the Victnam War
anafogy. [ think that metaphor was int¢nded 10 suggest than this is
one of those problems that gets more complicated the more re-
sources yoU throw at it. and that we are not going to 8ct a techno-
logical fix that allows us 1o forget about cancer. it is a complex
discase. It has multiple origins. A lot of them are Cnvironmental.
That means that evervbody. regulatory agencies. citizens, evervbody.,
in going to have 10 work at it on 2 number of fronts at once. and |
think gaining some public understanding of that complexity is the
most important part of the problem. ™"

AN oecasional bit of deft retargeting can aid in making the most of an
interview.
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Offering Further Help

The end of the interview is a fine time 10 voluntcer further assistance
and thus to help cnsure cffective coverage of science, Perhaps. for
cxample. offer (or repeat your ofter) 1o check material for technical
accuracy. Likewisc. vou may well noic vour willingness 10 help in other
ways. such as by answering guestions that later may arise. Be surc that
the journalist knows where and when you can be reached.

After talking with vou. the rcporier most likely will know more than
before not only about the main topic discussed but also about your
general field. In addition. you probably will be more aware of the sorts
of information that the journalist seeks. Thus, many reporters consider
the end of an interview a fine time to ask sources 10 suggest other lopics
worth covering. If you seem to have established especially good rapport.
perhaps volunicer some story ideas cven if vou jre not asked.

Even afier the interview. the opporiunity (indeed. the responsibility)
to present science 1o the public does not end. I vou think of additional
material that could markedly improve the story or vou recall an impor-
tant crror in what you said. consider contacting the journalist. But here.
a5 tn the interview itsclf. beware ol'hombardmg the reporier with dctall
a basic dictum remains “Stick to the point.”

As Neal E. Miller notes in The Scieatist's Respoasibility for Public
fuformation. *Y ou can control the interview.™™" By knowing the rules.
applying the appropriute skills. and rcmmmng alert for opportunitics,
vou can make fullest usc of this routc.




Chapter 8

Knowing How the Media Differ

“We in television have a special problem.™ Jules Bergman. science
cditor ol ABC Ncws, has observed. “We don"t have a page 74 or 89. . ..
Our 30-minutc news show—22 minutes after commercials and pro-
mos—has only one page: the front page. ™" Both in their depth of news
coverage and in other respects. the vanous media differ despite their
paraliels. Recognizing the distinctive potentials and constraints of each
can aid scientists in presenting science through them.

The Print Media

Because the print media are non-scientists’ main source of news about
science.™" working effectively with them is especially -important in
presenting science 1o the public. Print is typically the medium most
tamiliar and comfortable to scientists. As previous chapters indicate.
however. popular articles differ markedly from journal papers not only
in their content and format but also in the way thev are prepared.
Newspupers and magazines likewise d;ffcr from cach other in aspects
usclul to recognize. .

Newspapers

within cach ol the mass media. depth and expertise of science
coverage vary widcly. Among newspapers. and even within a single
ncwspaper. the diversity tends to be especially broad. Both science
writers and a large varie1y of other reporters cover science for newspa-
pers, An article can be a fow paragraphs written in minutes from a single”
source. Al the other cxtreme arc accounis like the “monster story™ that
The Phifadelphia Inguirer published regarding Three Mile 1sland: a total
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"r

ot ninc pages, representing the work of an ¢stimated sisty journalists.

With a tow exceptions such as The New York Timex. newspapers are
largely local media. Because they 1end to focus on homelown people
and cvents, their reporters ofien seek local experts and local angles. By -
cooperating in this pursuit. as well as remaining sensitive to local
concerns. sticntists can help present science to the public: they also can
cnhance their own, and their institutions’. image and cffectiveness in
the community. In addition. by using the locale as 4 common reference
point {“about onc percent of the population. which means over a
thousand prople here in New Haven.™ “for instance. the carthquakes
that we felt in Boston last vear.™ or “looks through the microscope
rather like the wraflic on the Beliway™). sources literally can make what
they sav hit home.

Although a local anglc may help carry a science story into the
newspaper. sources who also effer a broad perspective can not only aid
in informing readers most {ully but also contributce to nationwide science
coverage. “1.think that most journalists are looking fora more significant
angle.” savs one former newspaper reporter. “A national angle on a
story happening at Podunk Community College can put Podunk on the
map. hoosting the small town’s pride and sclf image. Tt will also help-
gt the picee onto the AP wires. something all aspiring journalists want.™

Science stories in newspapers can indeed get wide play. “A scientist
muay think he or she is talking to a small home-town paper in Oregon.”
Neal E. Miller of the Society for Neuroscience notes. “and the next
thing thal happens is that Mother calls from Maine with congratulations
about the Nobel-quality work she read in fier local paper.™* Wire
scrvices such as the Associated Press and the United Press International
ofien obtain news from local newspapers. and newspaper stories are a
frequent source of story idcas for journalists in various media.

Magazines
L 3

“Scienusts_feel_that magazines do hy far the best job of covering
science for the interesied lav public.™ report Sharon Dunwoodv and
Byron T. Scott. who conducted a survey on the subject. “And by a-wide
margin they prefer 10 deal with a magazine Journalist rather than a
representative of any other medium.”™ Dunwoody and Scout propose
that scientists mav prefer magazines because they find them similar to
journals.”™™

Other factors also may contribute 1o magazines” favor, Magazine
articles often are longer. more slowly prepared. more rellective. and
morc detailed than storics in the other media. They 1end to be features.,
which arc better suited than news storics 1o poriraving issucs and
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processes in science. Some magazines carefully venfy facts in articles.
Also.. many serve readerships that arc highly cducated. or that are
especially auentive 10 scicnee or otherwise specialized: thus they can
cover science with more sophistication than appears in the newspaper
or on the nightly news.

Groups of journalists collaborate on the siories for some magazines.
Al Newsweek, for example. the rescacher assigned to the scicnce or
medicinc section. as well a5 correspondcnts in regional burcaus. gathers
information: the sciecnce or medicine writer composes the stories: and
afterward the rescarcher double-checks the facts. In this systen. inter-
viewers gather much morc information than appears in print and have
limited control over its use. Oftentimes stories quote or mention only
some of the scicntists intervicwed.

Whercas some magazines are totally stalf-writlen. many obtain articles
from [reelancers. Thus. mercely hearing the name of a major magazine

_is_no guarantce that the journalist's credentials are sound. Alertness to

this and other aspects of how and for whom magazine articles are
prepired can aid scientists in communicating to the public through
Magazines,

‘The Broadcast Media

The broadcast media. with their sounds and sights, o(fer opportunities
unavailable in print. However. they have their own limitations as well.

In the print media. readers can scan. 1f they decide not to finish a
story. they can skip immediately to another one: if thev forget a point.
they can return o it if something is unclear. they can review it as slowly
as they pleasc. Such is netthe case with the broadcast media. Audience
members uninterested in ar item cannot jump ahead: they must wait it
out in boredom. turn it off. or go awax. Thus. 10 hold their audiences.
broadcasters concentrate on subjects and approaches of wide appeal and
usually keep individual stories short. On gencral programs this oficn
means little s¢icnce: even on science programs. this often means little
depth. Also. in the broadeast media. the audicnce cannot Jook (or listen)
back. I the message is not followed while it is being presented. it simply
15 fost.

In practical terms. these factors mean that clanty. brevity, and liveli-
ness are cspecially important in the broadcast media. Savs john D,
Miller. science reporter for WEWS-TV 1n Cleveland: ~The short. suc-
cinct statement delivered with a lou of cnergy is what will get on TV.”
Thus. when vou will be interviewed for a news report. be ready to
present your main idea in a cnisp. clcar sentence or two. For any radio
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or television broadeast. keep vour statements simple and to the point.
Realize. however. that unless you arc being interviewed live. vour
remarks. no matier how popularly phrased. almost certainly will be
edited and condensed.

If vou are indeed being interviewed live (for instance. on a 1alk show).
vou have-grcater control. but there are greater demands on vou. The
inteiviewer cannot delete qualifiers that you carefully insert. but neither
can he or she ¢rase vour um’s and er’s or the statements that vou would
rcallv rather 1ake back. And although vou are unlikely to have the
journalist muddle your message (at least without vour having a chance
to unmuddie it). the interviewer may give vou litde help in translating
it into popular terms. In short. how successfully vou present the infor-
mation is largely in vour own hands.

Radio

Radio runs seience stories of various lengths, from news reports lasting
only seconds. 10 features of several minutes. to lengthier documentaries.
Largely though. as Ira Flatow of National Public Radio notes. radio is
“only a headline service.”

Whereas all of the other media ean use visuals, radio must convey its
cntire message through sound alone. Yet thie radio. like a tape recorder.
tends to rob voices of their vitality. Therefore. those experienced with
radio advise. be careful to put expression in your voice. “Even if vou
overemphasize cvery single word.” savs Karen Birchard of National
Radio News in Toronio. it doesn™t sound like vou're really hamming
itup.”

Background noiscs also can ¢nliven radio. “We always like to have
sounds.” Flatow states. “Thev're verv useful in keeping people interesied
in the story.” Thus. it you are being interviewed for radio. consider
suggesting laboratory noises. animal ealls. or other sounds that vou think
might enhance the piece.

Television

In television. the visual clement adds new possibilities but also new
constraints. The latter include those that its equipment places on jour-
nalists. Print and radio reporters can telephone almost anywhere to
conduct interviews. but camera ¢rews have much less mobility. Thus. if
alocal station is 1o Cover science. it may have to rely heavily on showing
local scientists. Also. as a member of the NMeova staff emphasizes, “A
crew can’t just pick up and come back. Aside from the planning. so
much moncy is involved.™ For instance, filming lord Nova episode
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costs “well overa thousand dollars a dav, ™ not including travel expense.

One constraint that may not be as great as many scientists imagine
regards how 1o look. ~1 think that most of it is not dress but just
understanding what nceds 10 be done for TV.” John D. Miller states.
When being interviewed on site. scientists should gencrally “look the
wat they work.”™ he and others sav. Nevertheless. some attention to
appearance cun be worthwhile, Experts advise those appearing on tele-
vision to wear solid colors rather than patterns (which tend to look
“busy™) and 1o avoid white {which can appecar 100 bright on the
sereen). 'In addition. they tell the interviewee to look ut the interviewer,
not the camera, during an interview.”™ If in doubt about what to wear
or do. one should simply.ask.

Something clse one can ask is for an occasional retake. If vou realize
that vou could have said something much more etfectively, consider
requesting another chance.

Adso ask whether vou should suggest, or perhaps provide, visuals,
They especially thase that are colorful and movc. enliven the prece (and
thus increuse its chances of being aired and waiched), They also help 1o
make cffective use of the limited time available on television.

In fact. if vour work may have television potential. think ahead. “If
vou are taking high-quality motion pictures of vour rescarch for anv
rcason.” suggests Neal E. Miller of the Socicty for Neuroscience. “vou
should save a print with the idea that excerpts from it may possibly be
useful in some television program.™™ The same principle holds for
other visuals.

Television is generaliy the most mass of the mass media. “Working
with television is like gin in & bathtub.” observes Keith Miclke of 3-2-7
Contuct, a science program for children, “Half an inch doesn’t look like
very much, but it's a lot of gin.™ Newspapers can publish some articles
for only part of their readership. magazines are oflen geared for special
groups. and different radio stations cater 1o ditTerent constituencies.
Although the Public Broadcusting Scrvice and eertain cable stations do
tend to serve spectlte seetors. welevision addresses the public at Jarge, 1
would encourage scientists 1o talk 10 broadcust journalists.” science
reporter John D. Miller. whe himself is trained as & scientist, concludus.
“ICs the very best way to get in touch with people who are not atientive
1o seienee.”
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Chapter 9

Working with a
Public Information Office

A public information office—be it of your institution. a professional
socicty. or an organization running a meeting—can help vou ensure
that journalists are aware of science news and that they present it
accurately and effectively. k also can aid in presenting science directly
to the public. “We are supposed to give such assistance.” emphasizes
Carol L. Rogers of the American Association for the Advancement of
Science. "It’s our job. so a scientist is not asking for a favor but using a
resource created for that purpose.”™ This chapter describes what Pl offices
do and offers pointers on how 1o collaborate with them. You may find
" some of this material particularly useful if you vourself are ever respon-
sible for PI activities. such as when vou are hosting a guest speaker or
holding a conference.

Staff and Activities

Although vou may recognize a finding as newsworthy or have infor-
mation that yvou think merits public attention. vou may lack the
contacts. skifls, and resources to initate and facilitate press activity. For
example. you may realize that a volcano, a major new theory. or a
controversy is erupting and want to zlert journalists, If vou know a
reporier with appropriate interests, perhaps all you need to do is make
acall. If not. the task can be more difficult. When contacted by strangers.
including scientists they do not know. journalists can be rightly skeptical.
~Is this person really qualified?” they may quite validly wonder. “And
could the caller be trying to sell something?™

Likewse. if vou are about to publish a paper that vou think will
attract attention in the press. you may wisely decide to prepare back-
ground materials and a lay summary for journalists. However. you may
lack the skill to do so effectively. or you may lack the time required.
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Also. you and your staff may fack the facilities to reproduce and
distribute such matcrials convenicntly.

In such situations. a public information office (also known by such
names as news office. office of public affairs. public relations office. and
officc of communications) may be able o provide what vou lack. Such
units {or. more precisely. the better of them) know and are trusted by
Journalists. They have staff members adept at preparing press releases
and related materials. They also have means to reproduce such items.
as well as address lists and resources for mailings to the press.

"The staff of P1 offices can vary in many ways. One is size. In 2 small
organization or onc that does not stress communicating with the public,
PI may be the responsibility of a single person. perhaps one who also
has other roles. However. a large organization or one emphasizing public
contact may have a large division devoted to PE. Within a large unit.
somc members may be assigned to particular subject areas (at a univer-
sity. for instancc. one Pl specialist may concentrate on engincering.
another on hcalth scicnces. and so forth): getting to know the individual
assigned to vour field can facilitate dealing with the press. Some mem-
bers of a Jarge Pl officc may specialize in particular activities, such as
arranging publicity for conferences. preparing lay brochures. and dealing
with media calls.

P1 specialists vary widely in background and ability. Many are trained
in communication and related fields: a fair number have worked as
journalists. Some have at least undergraduate degrees in the sciences.
Others have no formal education in either area.

Pl offices, as well as their siaff members. vary greatly in quality. The
best are highly professional outfits devoted to and skilled at communi-
cating through the press and other means: they have earned the respect
of both journalists and scientists. The worst are sluggish or fumbling—
or misguidedly loval. loudly announcing every minor advance but
barring the press if controversy threatens to arise: scientists. journalists.
and the public soon pay them little heed.

The time to assess a Pl office is before something newsworthy arises.
not afterward. In fact. foresight is the general byword in working
effectively with PI offices. “Neither science nor journalism is served
when my office and similar offices around the country learn of a major
study from a reporter.” says Elainc Freeman of Johns Hopkins, “and
we learn that the principal author is in another country for two weeks.,
We've all lost a great opportunity to convey something about science to
the public.”

Pl offices can have many activities. some of which will be discussed
in more detail below. As James Cornell. who is in charge of public
information at the Harvard-Smithsonian Center for Astrophysics. notes.

74




Working with a Public Information Office 67

these activities fall into three main categories: working with journalists.
communicating within the organization. and informing the public di-
rectly.

With regard to the mass media, P offices tvpically issue press releases.
conduct press conferences. facilitate press coverage of meetings and
other events. direct journalists seeking interviews to appropriate sources.
and advise members of the organization in dealing with the press. Some
Pi units distribute lists of story ideas and of experts in various felds.
They may also coordinate. monitor. and control press activities: for
example. at some government agencies. the Pl office oversees all contacts
with the media. Similarfy. they may be responsible for handling press
inquiries about sensitive topics and policy matters.

As for in-housc activities. PI offices may. for example. prepare news-
letters distributed mainly to employees. members. or alumni. Some such
publications reach journalisis,

Third. some Pl offices issue items directly for the public. These can
range from fact sheets and booklets to broadcast segments {for example.
thc American Association for the Advancement of Science’s 90-second
radio news program “Report on Science.” the American Chemical
Society's radio interview scries “Man and Molecules.” and the American
Institute of Physics's two-minute television spots “Science TV News™),
PI offices sometimes sponsor series of lecturcs by scientists. They may
prepare and disseminate promotional matenals. In addition. they re-
spond to routine ingquiries from the public and so relieve scientists of
such work. For example. Cornell observes that “we answer a lot of basic
astronomy questions here.”

The work of a public information office can be sensitive and difficult.
*Qur problem.” says Paul Lowenberg. assistant director of the P! office
at the University of California. San Diego. “is that we walk in both
worlds. We are the university when dealing with the media. and we are
the media when we're dealing with the university.”™ Understanding
what Pl offices do and how they do it can help close one of these gaps
and thus aid in presenting science 1o the public. Therefore. the rest of
this chapter deals with three Pl activities likely to involve scientists
most: press releases. press conferences. and public information activities
at meetings.

Press Releases

When vou and a public informanon specialist agree that something
should be covered (or realize that it will be covered) by the media.
preparing a press release can be worthwhile. Typically. the Pl specialist
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prepares such an account. also known as a news release: in many cases.
the scientist checks it before it is distributed. The release may then reach
journalists through several routes: for example. as a general mailing. in
response to individual regaests. at press conferences. and in press rooms
at meetings.

The press release alerts journalists 1o subjects deserving coverage.
Because it presents the facts in print. it also helps reporters to convey
information accurately. Sometimes press releases are published as is
{especially by small newspapers). and sometimes those designed for
radio or television are presented in their original form: more often.
however. journalists usz information from them in preparing original
storics.’** Science writers sometimes file press releases for later use.

Press releases. like antibiotics. can be powerful tools but tend to
become ineffective when used indiscriminately. Science writers rapidly
develop resistance to institutions deluging them with press refeases every
time an employee is promoted. an abstract is published. or a grant is
rencwed: envelopes from such sources often bvpass the letter opener
and land directly in the trash. In short, press releases should be reserved
for the truly newsworthy.

Figure 9 is an example of i press release, Starting from the top. several
points are of note. First. a relcase lists at least one member of the PI
office to contact for further information. 1t also notes a release date
{and sometimes time)—that 1s. the earliest that journalisis may publish
or broadcast the story: providing such a date can be important if. for
example. a scientist is publishing or presenting a paper and docs not
want the content publicized beforehand. The general subject also ap-
pears near the 1op of the release.

A well-constructed press release makes its main point right away. In
other words. 1t presents most or all of the five W's in the first few lines
and claborates on them afierward. This arrangement has at least two
advantages. First. an editior who wants to publish the press release
without rewriting it can adjust it to the desired length by lopping
parapraphs from the end. Sccond. this format aids in grabbing the
attention of busy journalists. "1 reud dozens of releases every dav.™ said
William Stockton when he was science editor of Tlie New York Times.
~ang my rule of thumb is thay tf a release can’t sustain my interest
through the tirst two paragraphs and at least tell me what's going on. ]
won't spend much more time with it™,

Press releases are non-technical both in wording and in emphasis.
The words are common oncs. the sentences and paragraphs are short.
However, a press release is more than just an abstract in popular
language: it also may provide hackground. so that those reading vt will
know why the news in it is important and where it fits in. Putting the
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rclcase in lay terms both allows the release to be published or broadcast
as is and makes the release useful 10 journalists unfamiliar with the
1opic being discussed.

In gencral. press releases are short: they are oficn two pages or less,
They may be supplemenied. however, by other items such as photo-
graphs and diagrams. background materials. biographical information.
and bibliographics. Somctimes. if the release focuses on a paper being
published or presented. the text of the paper is cnclosed (2 courtesy
especially welcome 1o the reporter whose deadline of location preciudes
tracking the paper down): at the very least. copies should be rcadily
available 10 journalists who call. Add several of these materials (usually
including the press relcase) together. perhaps include others such as
confcrence programs. and maybe put them into 2 folder—and the vesult
is a press packet” or “press kit” to distribute to journalists,

Press releases are important tools for conveving science through the
mass media, You <can help them 1o achicve their potential by alerting
Pl offices prompily 10 newsworthy items. cooperating with Pl specialists
in prepaning press releases. and being aceessible to reporters once the
releases are distnbuted. Also. consider keeping a file of press relcases
and related materials about vour work. You may wish *o give them 10
journalists who contact vou. and rcrcading press relcases beforchand
can aid in speaking with reporters and lay sudiences.

Press Conferences

By grantling morc than ong FCpoOrtcr access 10 you 3l once. a Press
conference. also known as a news confercnee or press bncfing, helps
vou rcach a large audience efficiently. Essentially an intervicw by a
group of journalists. it is an cffective way 10 disseminalc an important
message. such as a warning regarding safety or health. [t is also a
convenicnt strategy if many reporters are, or are hkely to be. clamoring
10 INICTview you.

Either yvou. a member of a Pl officc. or somcone ¢lse may propose
holding a press conference. Of course. such an cvent should take place
only if the news is major. Calling a press conference to issuc @ minor
announcement wastes journalisis™ time and. in the long run. hampers
communication through the press.

If a press conference does indeed secm worthwhile. the PJ siaff will
schedule one. They will try to set 2 time that suits reporters’ deadlines
and is velatively frec from competing news cvents. Public information
officers in Washington. D.C.. for example. attempt 10 schedule their
press conterences on “panda days™—that is, days so quict that the media
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From the News Office Janvary 11, 1983
Massachusetts Institute of Technology

Cambridge, MassachuSetts 02135 .
Telephone: {8617) 253-2701 FOR IMMEDIATE RELEASE

Contact: gohert C. Di Iorio
(Mome: 1-947=3290}

LOW-CARBOHYDRATE DIETS
MAY THIGGER CARBOHYORATE BINGES,
M.I.T. RESERRCHERS FIND
Dieters who swear off carbohydrates for a lony Period may be

suscePtiple to carbohydrake binges thakt can put pack the last weight

once 4 normal diet is resumed, Massachusetts Institute ¢f Technology

researchers have found.

The scientists came to the conclusion afrer studying the behavior
of rats cthat had been given protein-rich. carbohydrate.vestricted
diess no% unlike some of the diets followed by weiSht-conscious
Americans.

“Wwhen animals previously restricted t¢ a diet containing only
protein and fat are allowed to choose petween (low-carbohydrate or
bigh-carbohydrate) diers,™ the researchers wrice in an article to be

published in the Janvary Journal of Hutrition, “they respond by over-

eating carbohYdrate compared with control rats: they increase the
grams of carbohydrate consumed and the proportion of their total
calories tepresented by carbohydrate.”

The researchers who conducted the 3tudy--all from MIT's
Laboratory of Neurgendocrine Regulation--are Dr, Judith H. Wurtman,
Peter L. Moses and Professor Richard J. Wurtman.

The scienktiskts Suggest that the carbohydrate-deprived rats cannot
conrrol their subsequent over-consumption of carbohydrates, a
sizvation rhat Presumably would be the same fov humans. NoT is the
over=-consumpsion atrriputable in the rats to the nead 0 COnNEume more
Ccalories pecause. in other experimentss the vats did nor overesat
prosein or fats, the researchers found.

*The Overeating of carbohydrate in carbohydrate-deprived vats
probably reflects an alteration (caused by the pericd of carbohydrate

(MORE)

FIGURE 9. An example of ¢ press release.
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WURTHAK 2222 January 11, 1983

dePrivation) in the brain mechanism that normally regulates carbo-

hydrate intake,” they write.

The scientists also demonstrated in another study using normal.

non~depPrived rats that carbohydrate intake in one meal is adjusted to

the amount ©f carbohydrate consumed in the previous meal.

They found that carbohydrate consumPtion was diminishedr in a
diet-cholce situation, among rats that had eaten a small carbohydrate
pre-zeal sne houtr earlier.

. "The resPfnse of the anmimals t¢ this carbohydrate pre-meal was
specific,” they note. “For examPle, while they capnsuped as madny total
caleries as the control groupr they chose £0 gat fewer of their
calories as carbohydrates. This sffirms that the animals gere
resPOnding 30 the carboh¥drate and not the calories ingested, and pro-
vides further evidence tnat‘distinct mechanisms regulate aPpetites for
total calories and Ior carbohydrates.”™

At the contlusion of theil rePOrt, the scientists consider the
implications of their findings for human dieters.

"The animals' ability to regqulate carbohydrate intake when
allowed to eat a carbohydrate-containing diet and their inability to
do so when glven carbohydrate-free fo0ds should be considered in
eyaluating the efficiency of {lowcarbohydrate) weight reducing
cegimes.” they comment.

"although weight 1g los: raPidly On Such diets, the individual's
anility to control his apperize for carbohydrates when reintroduced
may be comPromised, tausing over-consumption of the nutrient and
weight 9ain...:hat so0 Often dccompanies the termination of (such)
diezs.”

In an interview, Dr., Judith Wurtman said che Study may explain,
in part at least, "why there is such rebound-eating after a low carbo-
hydrate die: 1s over. If nothing else, this research should remove
the Quil:t from an ex-dieter who thinks his craving for cockies is
simply emotional.” She likened Such Persons to sleeP~deprived
individuals who find themselves sSleeping longer over the weekend.

==END-~

FIGURE 9. (Continteed)
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cover the pandas fceding -at the Natuonal Zoo. Nevertheless. the best
laid plans can go astrav. as when the National Institutes of Health
meticulously arranged a day of press briefings but then President Nixon
resigned,

In addition to contacting reporters and obtaining a properly equipped
room. the PI staff probably will arrange 1o distribute background ma-
terials. “Never show up at a news conference without some paper.”
Warren E. Leary of the Associated Press advises. adding that handouts
are most helpful if reporters rececive them a day or two in advance. At
press conferences as in other situations. such items foster thorough.
accurate CoOverage.

Al the press conference nself. a PI specialist normally introduces the
proceedings. Next. the cxpert or experts being featured present the main
points. Of course. such presentations should use effective common
language: in preparing them. a Pl specialist can be of help. Because
broadcast as well as print journalists may be present. statements should
be not only clearly and quotably worded but also weil suited 1o the car.
In addition. speakers should remember that television cameras may be
focused on them. “Often. long aficr they have forgotten what you said.”
Martin S. Bander of the Massachusetts General Hospital notes. “the
public will remember how vou fooked or sounded. ™,

Generally. aficr the prepared statement(s) come questions from jour-
nalists: now 15 a time to follow the basic principles of making the most
of an interview. Then the Pl specialist who opened the conference will
bring it 1o a close. The burst of activity is over. but attention from
rcporters may not end. For instance. journalists may individually ap-
proach vou immcdiately afterward. And especially if vou have proved
10 be the kind of source that journalists favor, vour increased visibility
may well engender future calls from the media. '

Public Information Activities at Meectings

Mectings. including the annual conventions of major scientific soci-
eties as well as conferences on specific topics. are an important source
of seience news. Before. during. and afier such events. the organizations
running them. and sometimes also those where the speakers work.
conduct various public information activities. Knowing what ts done
can help scientists 10 cooperate in seeing that information reaches the
public effectively. .

The Pl activities frequently begin long before the meeting itself. In
fact. if a sponsoring orginizalion’s mandate includes informing the
public about science. speakers and topics mayv be chosen in part for
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their news appeal. The Pl stalf may send the press various materials in
advance. For example. a brief announcement of the meeting may be
1ssued well beforehand. 1o be followed by a relatively detailed press
relcase highlighting sessions that Journalists are likely to find especially
interestng. ’

At the meeting. the press room (or press sutle) is the headquarters for
media activity. Generally. a Pl professional is in charge: various numbers
of staff may assist. These personnel give journalists background material.
help them identify newsworthy storics. and handle other fogistics. Some-
times. ¢specially at a meeting on a fairly narrow technical topic. having
a sCientist in the Press room to answer questions can be worthwhile, If
you are adeplt at translating science into popular language and like 10
deal with the press. consider voluntecring for such a role,

The PI staff also arranges interviews for journalists. Therefore. speak-
ers at a conference should let those running the press room know where
and when they can be reached. They also should come prepared for
possible intervicws,

The press room contains more than people 1o provide information
and services. It also has typewriers and telephones for journalists to
use, collee for them to drink. and perhaps something for them 10 eat.
Especiaily important. it is likely 1o have lois for them 10 read—texis of
papers being presented. press releases on the sessions. and related items.
Before a conference. you may be asked 1o send or bnng such materials.
Even if not. you may be wise to have them with you. in case PI staff or
reporters ask for them.

Press conferences. 100. are sometimes an imporant part of the media
activity. At a meeting dealing with many topics, they may be scattered
throughout: at a meeting on a specific subject. and particulariy at one
cutminzating in recommendations. a single press conference may occur
at the ¢nd. Some press conferences are arranged well ahead of timie. and
others suddenly materjalize when unexpected issues emerge.

Press conferences. as well as the workings of the “science writing inner
club.” help cnsure that journalists attending a meeting file siories as
their editors expect. and that they choose 1opics soundly and cover them
well, [n the shor term. the situation may mean that many journalists
focus on the same few siories. and thus that few of the topics presented
reach the popular press. In the long run. however. the effect may be
quite the oppositc.

The reason? Press conferences let reporters prepare stories quickly.
Thus. ime remains 10 amass ideas. matenjals. and contacts for future
use.”™ The journalists can circulate from session 1o session. They can
keep picking up items from the press room. They can move informaliy
among the scientists present and so learn who is deing newsworthy
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work. hear who can speak well, and establish rapport. (Science writers,
like scientists. realize that much of the truly new emerges not at the
formal scssions but in the corridors.) Long afier a conference. reporiers
may draw on the information obtained and the contacts renewed and
made. . .
Even once the mecting is over, public information efforts and media
activity can persist. Shorily after a conference. the PI office may issue a
press release on the event. Conference summaries or proceedings issued
a vear or more after 2 meeting can still attract the press. Meanwhile. the
Pl office or a clipping services hired by it may monitor the media for
references o the confercnce and might send vou copies of articles in
which vour namc appears. And long after the meeting you may get press
ealls generated by it—and so have opportunity to refer to this book.




Chapter 10

Succeeding with What
Succeeds Media Attention

The interview is over. The conference is done. The phone has stopped
ringing afier the press release. Yet demands and opportunities related
to media attention mav not have ended. Thus. this chapter discusses
succeeding with what succeeds interaction with journalists.

Reacting to Coverage

The main item that succeeds interaction with a journalist is likely to
be a story. Reczil. however. that not every story makes it into print or
onto the air. Other facts worth remembering include the following. A
brief news item can capture only the highlights of a development: it
tends to emphasize findings and implications rather than aspects such
as methods. Especially for a feature story. the reporter typically gathers
much more information than appears in the final product. Also. the
journalist who composes an item usually does not write or check its
headline or title.

Scientists who have been interviewed. or who have spoken publicly.
on controversial topics should realize. too. that they may be cnticized
in the press or at Jeast have contrary views presented along with theirs.
Drawing on his own experience in this regard. psychiatrist Robert
Dupont advises: “Understand that you are not charging in with the
answer. that the water is not going to part before you. and that everyone
is not going to sav. ‘Great. Now [ understand what the problem is with
inflation. Professor Jones. you have the answer.” "= Although the press
is obligated to express accurately the views attributed to you. it has no
obligation to say that you.are nent _

No matter kow skillfully scientists present information to reporters.
stories sometimes contain mistakes. “Save vour complaints for the errors
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that count.” Robert M. Byers of the MIT news office emphasizes. Unless
a picce contains an inaccuracy that could immediately endanger the
public. taking some time to cool down 1s wise. Perhaps show the story
to. or discuss the broadeast with. a public information specialist or a
colleague experienced in dealing with the press.

If vou cxpress an objection. gencrally do so directly 10 the reporter.
Onc tactful approach is to preface the enticism with positive sentiments
("1 was glad 10 see vour story about my work in yesterday's ferald.
Flowever. | was a hit concerned that . ..™). Upon learning of objections.
Jjournalists may proceed in various ways. If they have misstated impor-
tant facts. they may arfange to correct them in print. 1fthey have
omiticd major aspects of topics. they may prepare new storics filling the
gaps. In other cases. the feedback mercly helps keep reporters from
making the same mistakes again,

Oceasionatly. conveying cnticism to the editor instead of. or as well
as. the journalist can be in order. For example. you may have been
unable 10 settle a matter sausfactorily with the journalist. the crror may
have been so serious (or the crrors so frequent) that vou feel that the
editor should know. or you may have learned that the problem resulted
fram an cditorial deeision. If the response is still unsatisfactory once
vou have tathed with the editor and if the publication or station has an
ombudsman or the equivalent. you may contact that individual asa
further recourse.

Especially if you object largely to the emphasis of a story or 10 the
opinions conveyed. wniting a letter 1o the editor {or preparing its
broadeas: equivalent) can be the most appropriate option. A similar
tuctie is 10 compose an Op-Ed picce (i.c.. an article to be published
opposite the cditorial page). Vanous scientists took such approaches
when. in late 1981, The Washingion Post and other newspapers pub-
lished an cxposé of research on eancer drugs. A letier or Op-Ed picce
may rcach not only editors and reporters but glso the public. However.
sy many of these items are submitted that a relatively small fraction
make i1 Into print or onto the air.

“W¢ don't get any feedback unless we do something wrong.” one
veleran science writer observes, If you admire a story on vour ficld or
work. consider letting the journalist know. A lavish tribute is unneces-

v sary: a sentenee or two will do. Such prase generally is most welcome

in what has been called "a business of very fragile cgos.” Giving it
encourages Journalists 1o cover science well.

As implicd above. objections usually should be expressed orally and
only to those immediately coneerned. sO that they leave the fewest
unpleasant traccs once the cpisode is doné. With praise. the oppositc is
true. 1f a story is exceptionally fine. write the reporter a note. which ean
be savored. reread. and shared: send a copy to the editor. Perhaps submit
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a bricfletter for publivation us well, Let collcagues know that you respect
the piecc: they then may be more willing 1o work with its author. and
with the media in general, Also recommend the story 10 non-scicntists.
for vou can thus help to inform the public about scicnce.

Responding to Interest Generated by a Story

Upon cncountering a story in the mass media. varous partics may
seck 10 lcarn more. Journalists. members of the public. and cven
scientists who were previously unaware of your work may contact vou
once you receive attention in the press. Often. a public information
office can aid in dealing with what. if an item is especially newsworthy.
can be a veritable barrage of calls and mail.

Much of this book addresses working with journalists, and you already

_ know how to provide information o peers. But how can vou respond

" most casily and effectively to requests from the public? A few hints may
help:

* Anticipate the most ommon questions and prepare answers to them.
« Be ready to recommend popular and semi-technical readings that
discuss the topic more fully than the media coverage did and that
address related subjects.
Perhaps prepare a form letter that can answer many of the requests,
A public information office may be able to aid you in doing so.
If yvou are getting many phone calls. consider setting aside a specific
part of the day to answer them. Maybe even install a2 recording 1o
answer calls.'”
If responding to the publicity is interfering greatly with vour work
and that of vour staff, tryv 10 get extra personnel to help with preparing
rephies.

Such muasures van facilitate presenting science to a highly attentive
audience.

“These people do go away. Then vou can get back 1o what vou do.™ -
ONC reporter notes. Attention in the news is fleeting. but its impact is
not. The public knows more. and perhaps cares morc. about science
than before. Journalists know more about the topic and may have new
contacts in the scientific community. The scientists involved may un-
derstand more about how the press works, In journalism as in science.
learning is @ continual process for all involved. and opportunitics lead
1o other ones. Such are the roots of progress in presenting science
through the mass media.
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PART 111

PRESENTING SCIENCE
DIRECTLY TO THE PUBLIC

Why should scientists present science directly to the public? Why not
leave such activity to professional science communicators? As scientists.
we are the ones best acquainted with both the process and the products
of science. In addition to our expertise. we have the authority to speak
out. Because we do not depend on popular science communication for
our livelihood. we sometimes can prepare our pieces more slowly and
carefully than a deadline-ridden reporter or a hungry freelancer can.
Finally. some of us find that we enjoy presenting science to the public:
this elusive clement is often what transforms such activity from some-
thing that we merely acknowledge as worthwhile to something that we .
actuatly do, )




Chapter 11 | —

Breaking In:
Articles, Books, and Broadcasting

In scicnce communication as 1n sCience. Opportunities most often fall
1o those who know the proper outlets for their work. prepare strong
proposals. and strike sound agreements. This chapter therefore addresses
the science writing equivalent of grantsmanship. First. as a general
model. it discusses arranging to write an article: it then briefly comments
on book publishing and broadcasting.

Breaking In: Articles

For those trving to publish popular articles. a basic question is
“Where?™ A logical way to begin seeking an answer is by recalling which
publications have deait well with the relevant ficlds. Browsing in a
library may also help. Another resource is Writer's Marke: ™ an annual
volume that lists. by subject area. various (although not all) magazines
accepting freclance work. Among the science-related categories are
health: home computing. nature. conservation. and ecology: science:
and social science. For many of the listings. the book provides such
information as size of circulation and kind of audience. types and
lengths of pieces sought. and payment rate. in addition to the publica-
tion’s address and the editor’s name.

Of course. such sources as memogy and Writer's Marker arc not
enough to consult before proposing an article. Cary Lu. execuiive editor
of HHigh Technology. emphasizes that prospective authors “shouid read
the magazine very carefully and try to understand who the magazine is
addressing™ other editors stress similar points. Among items to check
when inspecting 2 publication ars its apparent function: the subjects.
types. and lengths of articles: the style. tone. and difficulty of the writing:
and the seeming audicnce. Also ascertain that vou have not chosen such
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an appropriate publication that it has alreadv published essentially the
same 5tory as vou would propose,

As implied above. publications vary in their willingncss to accept
freelance articles. At one extreme. the scicnce sections of the major news
magazines are wnitten entirely by their own staff. At the other. some
university magazines vigorously recruit picces by faculty. The blurbs
that many magazine and newspaper articles run regarding their authors
are one clue as to whether they might be interested in vour work.

Publications also differ widely in how much they pay for articles.
‘Table 4 presents examples of payment rates at various potential outlets
for scicnce stornies.

After identifving a publication that seems appropriate. contact the
editor. “We don't like to get finished articles unsolicited.” says Susan
Williams. an assistant editor of Science 83. "We just don't have time to
go through a whole manuscript.” Consulting the editor before writing a
picce is most efficient for an author as well.

Initially. writing even as much as a proposal can be inefficicnt. Why
spend the time prepaning one when. unbeknownst to vou. the editor
may already have commissioned a story on your topic. may have a
policy against accepting anything on it. or currently may not be looking
for any freelance piceces? A bnief preliminary letier can thus be the best
approach. In the letter. summarnize your background in science and any
experience in popular writing: perhaps include a brief résumé or curric-
ulum vitae. If you are interested only in a particular story. mention
vour idea. Otherwise. deseribe the general types of articles that vou hope
to write. and propose a few topics. If vou have written for the public.
cnclose one or a few samples of vour work.

The editor can quickly peruse such material and. if appropnate. pass
it on to another member of the staff. If the publication is uninterested.
vou have lost little effort. If. however. the answer is encouraging. vou
most likely will receive ¢lues on how 1o proceed.

Especially if vou are incxperienced in writing for the public. the cditor
may ask for a proposal—or. in journalists’ terms. a guery leiter. The
basic elements of such a letter resemble those of other proposals that
scicntists write. A query letier may. for example:

« briclly state the gist of the article :

¢ say why the idea is worthwhile {c.g.. what makes it newsworthy)

« note why the author is qualified for the task

e deseribe the proposed article in more detail (e.g.. outline it}

e discuss plans lor prepaning the picce (e.g.. timetable. length of picce.
and major sources 10 be used)

Samples of an author’s work. if not sent beforehand. may accompany a
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TanrLe &4, Examples of outlets for freelance ariicles

Publication

_ Length of article

Paymentt

Publications specializing in science

American tiealth

Byte Magazine
High Technology

Naiural History*
Psvchology Todar™

Science Digest

Serfonee 83

Scientific Amorican

Sei-Tech (weckly sup-
plement 1o The Boy-
1ot Globey

Technolagy tHusirated
Technology Review

3-2-t Contact™ (chil-
dren's magazine)

150-500 words
750-3.000 words

variable

300-800 words
3.000-4.000 words
2.000-4.000 words

3.000 words

600 words or less
800 10 1,200 words
2.000 words or more

up to 1.200 words

3.000-4.000 words
4.000-5.000 words

about 1.000-1.500
words

up to about 2.500
words

1.500-2.000 words:
shon picces also

2,000 words

5.000 words

700 10 1,000 words

30¢ per word and up

50¢ per word and up

$30 per printed page

$250 10 $800

£1.800 average

£300 10 $750. plus extra
for photos used

$550

about $130
$500 to $800
variable

varies according 10 type
of article: often about
60¢ per word

usually $2.000

£1.000

S$100 to $500

variable
$50-$2.500
$100 to $200

5250 10 3500
3150 to 8300

_Publications not specializing in scicnce®

The Atlantic Monthly

Boston Glohe Magazine

The Christian  Science

Monitor

Family Circle

Narional Geographic
Magazine

The New York Times
(Op-Ed Page)

The New York Times
Magazing

Parade

Playboy

USAIR Muagazine

1.000-6.000 words

2 .500-6,000 words
usually under 800 words

1.000-2.500 words
2.000-8.000 words

about 730 words
about 4.000 words

£00~1.500 words
4.000-6.000 words
1.000-3.000 words

$200 and up per printed
page

$500 to $750

$50 10§75

$250 10 $2.500
$3.000 1o £8.000 and up

about $150
<850

$1.000 and up
$3.000 and up
$400 10 $1.000

= Data on these publications were obtained from 983 Writer’s Marka ™
+ Amotnis paid sometimes differ from those publicly stated.
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query letter. “We don't like to be inundated with clips. but we rarcly
buy things from people who arc unpublished.” Williams notes. “We like
somc ¢vidence that they have written before, though it’s not imperative.”

Of course. gear the proposal to the target publication. Make it meaty
but bricl—in general. two pages at most.'™ Perhaps necdless to say. be
sure that the proposal is well written. for here is a chance for the editor
1o sec how vou writc. In particular. take care to keep the language non-
technical. for editors often worry that a scicnust will be unable to
communicate to'a general audience.

The more stories an guthor writes, the simpler the query procedure
tends 10 become. An editor pleased with your past work may want only
a brief note proposing a storv: cveén a phone call might do. Editors of
other publications. 100. may seck briefer proposals once you ¢stablish a
good-sized portfolio. a reputation in science writing. or both.

In fact. as your science writing becomes known. editors may approach
vou. Such flattery can be hard to resist. but many of us have lived to
regretl accepting an assignment uncritically,. Among basic but oft-ne-
glected questions are the following: Are you comfortable with the
publication? Does its stafT seem pleasant to work with, and what is the
scuttlebut about how its editors treat authors and their manuscripts?
Does the suggested 1opic suit your background and interests? (If not.
consider suggesting other subjects: you are in a fine position to propose
ideas if an editor has sought vou out.) Do you really have yime for the
assignment? What impact would the prospective article have? And. ves.
how much will yvou be paid?

Once an editor has accepted a story proposal or has approached you,
it is Ume to agree on the details. Like a query letter. the agreement is
likcly 1o be formal il an author and an editor have not worked together
much before: it mayv be « detailed letter from the editor or an actual
contract. Later. when rapport and trust are well established. the agree-
ment may take bricfer and more casual forms. becoming a simple note
or merely being conveved by word of mouth.

Whether the agreement is lormal or informal. 1t should specily matters
such as the following:

topic. stamt. and formart of article

lenzth ol article

deadline .

amotelt of patiiens

timing of paymtnt (e.g.. upon receipt of the manuseript or only once

the article appears in print)

availability of reimbursement fur expenses (c.g.. for ravel and long:

distance telephone calls)

availability of an advance to cover such expenses

S0
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» availability of a kif fee (i.c.. partial pavment if a commissioned article
is reccived but not run)

o right 1o review editing (i.e.. whether the author will have a chance to
comment on editornal changes. also. whether the authors remarks
will be viewed only as suggestions. as is usually so. or will represent
the final sav) )

* holder of ¢copyright on the piece

Clarifying such items at the start aids in preparing the article and hclps
prcvent misundcrstandings later on.

Breaking In: Books

“In vcars past. editors and publishers sav. most science books for the
public were written by laymen with the ability to make abstruse subjects
undcrstandable. whcereas today they are increasingly written by scicntists
themselves.” a reeent article in The New York Times notes.”” Book
publishing i1s another option for scientists wishing to present science
dircctly to the public. In fact. a book may be easicr for a scicntist to gct
publisbed than an article is.** and thus it may be a good way to break
into prnt. Of course. a book is much more work than an article to
prepare.

Books ans¢ from many sources. The idea for a work can spring nearly
full-blown from an author's brow. Series of popular lectures by scientists
somctimes give rise to books. So do series of articles orginally published
in periodicals (e.g.. the essavs of Lewis Thomas and Stephen Jay
Gouid). And when a scientist and a professional science writer hit if off
especially well. they sometimes collaborate on a book. _

" The principles for finding an appropriatc book pubiisher are much
the same as for locating an outlet for an articic: note who has published
works similar to that which vou cnvision. check where opportunities
might exist. and then submit a proposal. Writing briel preliminary
letters of inquiry is especially wise in the case of books. for book
proposals are much longer and more time-consuming than query letters
for articles; a typical book proposal contains such elements as a detailed
outline. a sample chapter. a curriculum vitae or biography of the author.
and a discussion of such items as the polentlal market for the work.
Whereas authors can validly send shoginitial inquiries to several
publishers simultancously. they pmbablrﬁ\ould not submit full pro-
pos.xls to morc than onc at a time withou¥ stating that they arc doing
s0.

Although normally a book contract 15”3much more extensive and
detailed than the agreement regarding an :u;ncle iL.centers on the same
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major types of clements: what you must provide by when. and what
vou wili getin return. William Bennett. a physician who has experienced
book publishing from both the editor’s and the author’s ends. noles that
a common scale of book royalties is 10 percent of the list price (i.e.. the
price on the book jacket) for the first 5.000 copies sold. 12.3 percent for
the next 3.000. and |35 percent for the rest. “It's commonly said that if
vou sell 5.000 copics. vou've donc pretty well.”™ he adds.

Publishing companies and general readers are not the only ones c:allmg
for non-technical books by scientists. The Commonwealth Fund has
established a program mainly to sponsor scientists in writing books “to
inform the lay public of the discoveries and work now under way on
the fronticrs of science.™ Information about this opportunity is available
from The Commonwcalth Fund Book Program. Mcmonal Sloan-Ket-
tering Cancer Center. Room 604 Schwartz Hall. 1275 York Avenue,
New York. New York 10021,

Breaking In: Broadcasting

How can a scicntist enter broadcasting on the side? “You get the
breaks. It's show business to a degree.™ savs biologist Gene Kritsky.
whose minute-long science segments appear on WOWO Radio in Fort
Wwayne. Indiana. For Kritsky. who had written newspaper articles and
press rcleases while a graduaie student. the unexpected break came
when. after intervicwing him on a farm program. the station invited
him to do some broadcasting himself. Others tell analogous stories: one
physician who appears on a telcvision magazine program had happened
to trcat members of its staff. and another was recommended by a friend.

Breaking into broadcasting is. however. much more than a matter of
chance. Broadcasters offer invitations. and keep them open. not at
random but rather to scientisis who can present science effectively to
the public. Also. onc nced not wait for chance to call. Oppesunities in
broadcasting oftcn go unrecognized by the scientific commuraty. Carol
L. Rogers of the American Association for the Advancement of Science
emphasizes, Rogers notes that many Jocal stations may be pleased to
give scientists with “free time and free information™ some access to the
air. She also mentions that scientists ¢an work s consultants to science-
related television programs.

For a busy scientist. turning out polished broadcast segments on a
rigi'é; schedule can be impractical. However. more flexible and less
dt.mdndmg alternatives exist. One such option is for a sclentlsl to join
a talk show’s stable of frequently appearing guests. Another is for the
scientist to host an interview program or interview segment. especially
if staff members at the station do much of the legwork for it.

g2
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Breaking into broadcasting can mean breaking out of a scientist's
usual role. “A key 1o it is not to turn these things into lectures. Then
they get bonng.” says physician Leonard A. Katz., a frequent guest on
WKBW 1elevision’s talk show 4.\ Buffalo. ~Be able to take enticism
from your audicnee and from the professionals at the station. Don't
take it as an affront to your edueation.” Kritsky adds. “If someone has
25 years of experience in broadcasting. there’s something to be learned
from that individual.”

Dealing with the Business Side

Scientists may not view their popular science writing as a business.
Their principal emplovers. however. may. Their editors will. The Inter-
nal Revenue Scrvice will. too. Awareness of a few basic items will aid
in dealing with the business side.

Some organizations, such as eompanies and government agencies.
prohibit or Iimit outside work. In particular. some have clearance
procedures to help prevent conflicts of interest. Finding out the policy
before looking into science-writing opportunities can prevent problems
later on.

Dealings with editors should follow the same principles as other types
of business. Of course. note deadlines and observe them: if difficulties
arise. inform the editor right away. so that adjustments can be made.

As for the IRS. record any financial transactions regarding vour work.
Make a note of 2ny income from freelance writing as soon as it arrives.
and report it on Schedule C of vour 1ax return. Also. promptly record
any business €xpenses that vou plan to deduct. To simplify completing
vour tax return. list deductible €xpenses in the same categories as on
Schedule C (for-instance. dues and publications. office supplies and
postage. travel and entertainment. and utilities and telephone): be sure
to keep receipts.

With sound grantsmanship. scientists can often win opportunities to
present science to the public. So. now to discuss the work itself . ..




Chapter 12

Interviewing and Other Basics

Samuel Johnson observed that *The greatest part of a writer's time is
spent in reading. in order to write: a man will turn over half a library to
make one book.™ Likewise, in presenting science to the public. compos-
ing the actual product is only a fraction of the work. This chapter
therefore addresses two key aspects of science communication: choosing
topics and gathering jnformation. )t devotes particular aitention to
conducting gnd using interviews,

Choosing Topics

Scientists can identify topics for stories in many ways. Like profes-
sional reporters. they can draw ideas from major scientific journals and
conferences, from science items in the mass media. and from events in
the general news. In addition. they have greater gccess than joGrmalists
1o many sources of story ideas. These sources include one’s own work
and that of one’s eolleagues. meetings and publications too specialized
for even full-time science writers. and various contacts in the scientific
community. In assessing which topics are appropriate for lay gudiences.
reviewing the elements of newsworthiness (see pages 30-32} can be
worthwhile.

“Write gbout what vou know about™ is 2 basic maxim. Knowing too
much about 4 topic may. however. interfere with presenting it to a
general audience. Scientists sometimes write their best popular stories
about work well removed from their own—for example. when they are
approaching an unfamiliar area that intrigues them. or when théy come
10 a writing project with a question to explore rather than an gnswer to

-~ —- convev. By allowing both_emotional_and._intellectual. perspective,_such
distance aids in preparing work that outsiders find relevant and clear. It
38
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also helps in interviews: in the search for broad insights and crisp
quotations. one can pose basic questions more ¢asily to distant col-
leagues than to one’s closest peers. Finally. when a project entails
discovery. not only is the process most exciting for the author: the
product is likely to be most exciting for the audience.

Gathering Information

Good science communication. like good science, usually entails gath-
ering much more information than will appear in print. As one science
writer puts it. "Good writing can be measured by the good stuff it leaves———
out.”

To the creative. many sources of information are available. Scientific
publications. your colleagues. and your own experience may yield plenty
of scientific information to use in a popular piece. Additional resources.
however, can enrich and enliven a work. For instance. if ~ nhenomenon
{be it infertility. automatic teller machines. or the new show at the
planetarium) affects community members. consider interviewing some
who have experienced it. Think about tracking down some historical
background. Maybe see how literature. movics, and song have porirayed
your topic. If a subject has policy aspects. consult relevant government
agencies, congressional offices. and interest groups. Perhaps note how
popular writings and broadcasts have already presented your topic
{beware of doing so initially. though. for fear of influencing vour ‘own
approach t00 much): to identifv these jtems. use such aids as the card
catalogue at a large public librarv. the Reader’s Guide to Periodical
Literature, and The New York Times Index. Use your imagination—
and consult your reference librarian.

Deciding Whether to Interview

As Chapter 5 discusses. journalists do interviews for various reasons.
When you. as a scientist. are preparing a story. some of these reasons
may not hold. especially if you are writing about vour own field. You
can casily understand the science: no one need translate it for vou. You
can tetl whether a story idea is scientifically sound. and vou can place a
topic in perspective. both scientific and general. You may be a recog-

nized authority yourself: stating your own opinions may suffice.’
Nevertheless. interviewing others may well enhance vour storv. You
_____may. for_example. be venturing bevond vour own speciality. seeking
information not yet in the literature. or looking for other scientists’




Aruitoxt provided by Eic:

90 Presenting Science Direetly 1o the Public

opinions to cite. You may wish to enliven an article with quotations.
including the sorts of statcrents that seem witty in quotation marks
but trite in an author’s own prose. You might want to include views of
non-scientists. such as government officials and communily members.
Or you may simply be writing about another scicntist. Interviews serve
many important functions. and cditors complain that failure to conduct
them is among the most common problems when scientists write
popular articles on science.

Facing Issues of the Scientist as Interviewer

Scientists’ failure to conduct more. and more suzcessful, interviews
may stem in part from special issues that face the scicntist as interviewer.
Once challenge is 10 obtain scientific information in lay terms from peers.
If vou are interviewing colleagues who know vou as a scientist. they
may answerl vour questions in jargon (and then perhaps embark on
tangents that interest only those in vour field). One approach to this
problem is to ask such questions as: “How. in common language, would-,
vou describe ... 7" and “If you were cxplaining this to'a high school
class. what would vou say?”

When you are interviewing a scientist who does not know vou. one
dilemma is how much of vour background to reveal. On the one hand.
not mentioning vour scientific training may win you simpler. more
quotable statements. It may also save you from questions about why
you are wasting vour time on litcrary pursuits. On the other hand.
indicating that vou are a scientist can be crucial in gaining cooperation.
especially if a source distrusts reporters. Also. consciously deceiving a
source not only can be cmbarrassing should vour true identity later
emerge but is downright unethical.

How much to say about vourself depends in part on an interview’s
purpase and length. If vou are only calling o ask a few straightforward
gucstions. vour training may be irrelevant: stating your name and
identifving your project may suffice. However. if vou are asked about
vour qualifications. if a source seems reluctant to deal with “mere”
reporters. or if you will be conducting an extensive intervicw. the best
approach may be 1o mention your training but play it down. For
examole. vou might sav. “l have a background in such-and-such field.
but - and-so subspecialty isnt my own area. | hope thar you won't
mind if'] start with some preity basic questions just to make sure that |
have things straight and can present them accurately to a general
audience.” Plaving a little dumb can be smart in an interview,

Another question is how to identify yourself when interviewing non-
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scicntists. Mentioning veur background can inspire confidence. but it
also can intimidate-interviewees. What to say. and how, is a matter of
judgment here. as above. i

Special concerns anse if you are writing about medicine and wish to
interview individuals with a particular condition or discase. Approach-
ing your own patients for intervicws is not only awkward but potentially
unethical..And it is certainly unethical for another clinician to identify
patients without their consent. One alternative is for a colleague to
mention your needs to patients in the appropriate categones: those
interested in talking with wou can thea call vou directly or grant
permission to release their names. Another option is for you to contact
a relevant organization (for instance. the Arthntis Foundation or the
American Cancer Socicty) and ask for patients to interview: such
volunteers are likely to be a skewed sample. but at lcast they are probably
eager to sharc their experiences with your audience. Also. consider
intervicwing friends. acquaintances. colleagues. and family.

The scientist who assumes the rolc of interviewer should remain alert
1o various potential traps. Take care to pursue the information that the
public wants and needs. rather than concentrating on what jnterests you
as a scientist: consulting vour editor and representative audience mem-
bers beforehand can aid in deciding what 10 ask. Avoid the temptation
to display your own knowledge rather than obtaining that of the source.
Finally. beware of lapsing into scientific jargon when talking with
sources: clear common language not only is essential in interviewing
non-scientists: 1t also serves as a model when vou are seeking non-
technical statements from scientists.

Conducting the Interview

“The degree to which you prepare for it will determine how successful
the interview is.” writes Paul Desruisseaux of the University of Southern
California tn “The Ps and Qs of Q and A.™* Digesting background
materials. defining the purpose of the interview. and deciding what sorts
of questions to ask are all seemingly obvious but sometimes neglected
parts of prepanng well. Letting your sources know vour needs in
advance. so that they too can prepare. ¢an also aid in interviewing.

The choice of medium is another element of success. In general. a
face-to-face meeting vields the best rapport and the most material.
However. the telephone may be the only reasonable option when time
is short, your questions are tow. or your source is far away. Sometimes
even otherwise a telephone interview is preferable. Your invisibility can
improve the interview: some subjects speak more freely when they
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cannot se¢ Your reactions and cannot tell when you are taking notes:

also. vou may eonduct intcrviews most cffectively when spread out

comfortably at vour desk. A third alternative is to obtain information
by Ictter: if a request is narrowly focused and a source is hard to reach.
correspondence may be the best approach.

Success also depends on recording the information in a convenient.
rcliable way. If you arc a confident and adept notce taker. pen and paper
may sulfice: in fact. some writers prefer written notes. which are casier
than tapes to consult. In general. write quotable quotes verbatim but
summarize other material. If your pen falls behind but you fear that
asking the speaker to slow down will disrupt the flow of the interview.
consider alternating major questions with minor ones, so that vou have
time to writc. For convenience later. underline or star important items.

As John Brady discusses in The Craft of Interviewing'* tape recording
an inicrvicw can have vanous advantages. For example. taping aids in
capturing verbatim quotations. allows you to ask more questions per
unit time than notc-taking does. and lets you concentrate on the
interview, Also. carrving a tape recorder can be much easier than writing
if you arc tounng a laboratory. walking in the field. or othcrwise on the -
go. Bewarc. however. of relying-on tapes alone: if possible. write down
the main points made and therr approximate location on the tape. any
tmportant quotations. and perhaps topics about which to ask mmore.
Such note-taking not only helps you to conduct the interview smoothly
and to use the tape efficiently afierward: it also provides back-up in case
the recording fails.

Of cow ic. effective interviewing technique is also basic to success. In
talking with a source. the following suggestions may be of help.

* Put the source at ease. for instance by beginning with small talk. =1f
you don’t have rapport.” science writer Mitchel Resnick observes.
“the answers won't have any spark.™

* Ask onc question at a timc to make surc that each is answered.

e Work from general to specific questions to prevent closing off valuable
avenues. Also. beware of “leading questions™ (i.e.. questions that “put
words into the speaker’s mouth™): they usually yield little information
{and cven less in the way of quotable quotes). and they may antagonize
a source,

« To prompt a source when an answer seems incomplete. perhaps pause
for 2 moment or echo the last few words.

« Stay alert for unexpected items worth pursuing.

e Consider reiterating the main points that the subject made. Doing so
not only increases accuracy but also may inspire the source 19 clabo-

rate.
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« End. as well as begin. with general questions. For example. ask the
subject to sum up the most important point or to state anvthing clse
especiallv important for you to know, Useful perspectives and quot-
able quotes are likelv to result.

e Put the subject at case again when the interview ends, and perhaps
offer to send a copy of the published article.

While the interview is fresh in vour mind. review vour notes or tape
recording. and put the information in usable form. If new questions
occur to vou, consider conducting more interviews with either the same
source or other ones. In journalistic as in scientific research. reflecting
on answers often leads to further inquiry.

Using the Interview

An interview. like manv another expedition. yields some debris to
discard. some resources to process. and some gems to polish and then
use. Include only what will enhance the story. If the entire interview
may be of historical interest. consider offering vour notes or tapes to
the appropriate archives. '

No matter how skillful the interview. some information will be
irrelevant. Other material will aid you as background but does not
belong in the story itself. Beware of the temptation to include every .
hard-won bit.

Not all material worth including is worth quoting. The general rule
1s. "If you can say something at least as well yourself, do so.” If neither
the content nor the form of a statement is novel. the best approach is
usually to present the content vourself, without mentioning the source.
You would not formally attribute the statement “Jupiter is the fifth
planet from the sun™ or "The human heart has four chambers™ to a
conventional encyclopedia: you need not attribute it to a walking one.

If the content or general form of information presented by a source
deserves acknowledgment but the original words are too technical or
otherwise unquotable. consider-using what is called an indirect quota-
tion. Say. for instance. “Professor Lewin explains that the new process .
consists of four basic steps. The first, she notes. begins ..." Similarly.
usean’indirect-quotation to convey a speaker’s opinions if the original™
words do not work: vou can paraphrase the entire statement, or you
can paraphrase sections and guote the quotable parts.

Journalists poorly versed in science sometimes toss a jargon-filled
statement into quotation marks because they sense that it is important
but they cannot understand it wel} enough to translate it. As a scientist,
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vou are unlikely to fall into this trap. However. you may be so familiar
with the jargon that you are unawarc of it. Thus. check statemcnts
carcfully for jargon. When vou find it. paraphrase rather than quotc.

When. then. should vou quote vour sources verbatim? Mainly when
their speech will impart life. or force. or both. Use a quotation when
the source’s words are vivid and apt. Quote cxperts to add authority.
When people describe their experiences. add authenticity by using their
own terms. Sometimes. though. even if quotations do not meet such
cniteria. insertng a few of them can enhance the texture of a piece and
add human warmth.

If you use quotations. the question may arise of how much to edit
them. William Zinsser. the author of On Writing Well, answers with a.
short phrase: “brevity and fair play.”®" Spoken language is flabbier than
written: it is more repetitious. and it contains constructions that prove
incorrect. or at least seem odd. in print. You will serve both vour
readers” convenience and your sources’ images if vou delete the um’s.
er’s. and redundancies and correct grammatical errors. Beware., however.
of any changes. including omissions. that may distort what was said.

Using quotations to full advantage entails skillful breaking and attrib-
uting. If vou are interrupting a quotation. do so at a logical pause. Say:
“Food.” Bennett and Gurin write. “is a red herring. ™% Not: “Food is a
red.” Bennett and Gurin write. “herring.” Editors differ among them-
selves on the need to vary wording by using synonyms for “say.”™ Words
like “argue.” “explain.” and “complain™ can enliven a piece: an occa-
sional “state” or “note” or “add™ can lend welcome variety. Do not feel.
however. that you must set off each quotation with a different verb. so
that vou have vour poor source “expound.” “declare.” “declaim.” and
“ejaculate.”

The topic is chosen. the information is gathered—and a publication
or station is waiting for the story. Now comes the actual writing. the
topic of the next three chapters.
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Chapter 13

Writing the Piece:
Beginning and Beginnings

Roger Swain. biologist turned science writer. notes that he spends five
days composing a typical 2.300-word article. By the end of the first and
most agonizing day. he has come up with his first sentence. By the close
of the second day. he has completed*the first paragraph. The third day.
he finishes the first page. In the remaining two days. he writes the rest
of the piece.

Beginning and beginnings are usually the hardest part of science
writing. Yet at some time during their careers. most scientists face
starting to prepare a popular or semi-technical piece on science. Of
scientists surveyed at two universitics. nearly one third said that they
*had written at icast one story themselves (perhaps a press release) for
mass media dissemination."*¥Much more often than they write popular
articles. scientisis produce textbook chapters for non-specialists, lectures
for students and the public. handouts for classes. instruction sheets for
patients. reports for administrators. and other matenals for non-peers.
In composing all such products. many of the same basic principles hold.

This chapter and the next two deal with various of those principles,
especially as they pertain to presenting science to the public. Good
science writing. however. must first be good writing per se. Thus,
scientists interested in expressing themselves effectively should consult
such general works as The Elements of Style by William Strunk. Jr..
and E. B. White®?and On Writing Well: An Informal Guicle to Writing
Nonfiction by william Zinsser.®?

Choosing the Proper Setting
I must confess that when [ started preparing this book. I decided to

improve my writing habits. So. when I began the actual writing. I
93
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gathered my notes and sct ofl for the library. I arfived there carly in the

morning. And there | sat. Sat. not wrote. Afier another such frustrating

episode. 1 reverted to my old mode: working at the kitchen table. Then

the words began 10 flow (from my favorite mechanical pencil. onto the

narrow-lined paper that | prefer). generally at several pages per stint.
As Zinsser states: '

. - - There are ail kinds of writers and all kinds of methods. and any
method that helps somebody 1o say what he wants 1o sav is the right
method for him.

Some people write by day. others by night. Some people need
sitence, others wrn on the radio. Some write by hand. some hy
typewriter for word processor. one might add today]. some by
talking into a tape recorder. Some people wrile their first draft in
one long burst and then revise: others can’t wrie the second
paragraph until they have fiddled endlessly with the first.?

As 2 scientist. you probably have been writing throughout your
cducation and vour career. By now. you most likely know under what
conditions vou write best. If not. keep experimenting. And. as Zinsser
advises, write under whatever circumstances are effective for vou.

Getting—and Keeping—Going

Beginning a wnting task is much more difficult than starting 10 wash
the dishes or mow the lawn. One major reason is that it entails not only
overcoming incrtia but also planning the project. In formulating ideas
for a picce of writing. various methods can be of help.

One approach is to become thoroughly familiar with the material and
the 1ask—and then to turn your attention elsewhere. In science. intui-
tions ofien arse during apparently idle periods following intense
work''**: as J. Robert Oppenheimer put it. “Theoretical insights flourish
best when the thinker is apparently wasting time.™**Similarly. escaping
a writing project for a while can aid in obtaining thoughts for it.

Another strategy is to “talk it out.™ When Paul de Kruif. a bacteriol-
ogist who became a best-selling author. was beginning his writing career.
an editor advised him to tell train conductors about his topics, “When
vou've hooked them.™ the editor said. “write it like that.™ You need
not track down a train conductor: but. as Rudoif Flesch notes in The
Ari of Readable Writing. ~The most widely used device for getting ideas
in shape is to buttonhole some unsuspecting victim—the kind of person
who is apt to read later what you have written—and to rehearse vour
ideas aloud."* A related tack is to envision a member of the audience
and then dictate into a tape recorder.
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Making one or more lists is a third method. Jot down points that vou
wish to include. Then a way to begin and structure the piece may suggest
itself. Either immediately or aRer making a more formal outline (a step
to consider no matter how you crystallize vour ideas). vou can proceed .
to write.

Finally. a fourth tactic is merely to overcome vour 1ncma and start
to write. Once something is down on paper (or up on the terminal), an
approach may become clear. Thus, even if not used in vour final draft.
vour initial words may serve an important role,

Once vou get going and have a direction (and perhaps a map as well).
the writing usually becomes casier. If you are preparing a short item.
vou may be able to complete a drafi in a single stretch. Otherwise. where
should vou pause? The “logical™ sort of stopping place (for instance.
between major sections of an article. or where you are not sure what to
say next) may not always be so logical after all. Sometimes, it is better
to break off’ in the middle of a passage while you are still going strong.
Then. in resuming vour writing. you can harness the energy already
amassed."

Beginnings (and Middles and Ends)

In part for the same reason that starting can be the hardest parn of
writing. the opennngppmgraphs are often the most difficult to compose.
“If you haven't written 2 good lead. vou don’t understand what the
article is about.” Roger Swain remarks. Qther factors. 100, make begin-
nings a challenge to produce. Espscially if audience members lack
preexisting interest in a topic. a storvy’s opening must entice them to
read on. Thus. notes William Bennett. who edits The Harvard Medical
School Health Letier. a good lead should not only indicate the topic
and thesis of an article but also “create some kind of question or tension
in the reader’s mind.” Furthecrmore. a lead should show that a writer’s
styic 15 interesting and readable.

Both in print and orally, various sirategies can help vou to snag an
audience. One tactic is to build on the public’s current interests by using
a “news peg.” For example. a New York Times anticle begins:

The paralyvzing nature of the snowstorm that hit much of the East
Coastin recent davs caught New York and New England by surprise.
showing once again that a small meteorological error can make an
cnormous practical difference.

Weather forecasters have become more accurate in making short-
werm predictions. and more sophisticated equipment and techniques
may help 10 make them even more accurate in the future. But the
complex factors that 20 into oreating weather patterns indicate that
true accuracy is still far away."™
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98 Presenting Seionce Directly 1o the Public

Even when topics are essentially unappealing, you can draw interest by
immediately noting their importance to the public, as Janc E. Brody
does in one of her “Personal Health™ columns:

In developing countries, where sanitation and personal hygiene
often lcave something 1o be dusired. diarthea is the leading cause of
childhood death and stunted development and a frequent hazard 10
forcign travelers. Even in the United States and other advanced
countries diarthea is & significant cause of illness, among Americans
second only 1o respiratory infections.!'

Impressive {or otherwise interesting) facts. as well as intriguing ques-
tions. can also help attract an audience. For instance, an arjgele in
Smithvonian Institution Research Reports starts.

Imagine reading a novel in Los Angeles from as far away as

Boston. This is the level of resolution—one ten-thousandth of an

—_ aresecond—possible with a radio astronomy technigue called Very
Long Bascline Interferometry. VL BL"

And a brief story in Scivnce 83 sports the following lead:

How does an outficlder know where a fly ball is going to come
down? According to physicist Peter Brancazio, he plavs it by ear.

As a plaver tracks the ball with his ¢ves. he also moves his head.
This head movement, sayvs Brancazio. is picked up by organs in the
inncr car—the same organs that provide the brain with the infor-
mation needed 10 maintain balance. By monitoring the changing
tilt of the head. the brain is able to caleulate the path of the ball.“*

An especially effective way to start can be with human interest. by
telling a story about a person. The individual may. for example. be a
scientist (perhaps vourself) at work or a community member who uses
the technology or suffers the disease 1o be discussed. A clever twist on
this approach is the following lead that Andrew Pollack wrote during
the summer of 1982:

Pretend that Edward Thames. a college swudent, is traveling
around California on vacation when an emergency arises at his
home in New York. His mother dials a local phone number and
transmits a message. Almost instantaneously. Edward pulls out his
pocket pager and reads the message. “E.T.. phone home.™ it might
sav.

Such a scene is not likely 1o occur today. but could occur in.
several vears. Radio pagers, popularly known as beepers, are un-
dergoing technological developments that promise to vastly expand
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their market beyond hospital employees and equipment repair-
men,*7

Granted. narrative leads may be getting hackneved. and sometimes the
tale is too tangential to the subject matter, Used sparingly and skillfully.
however. such beginnings can be an exeellent means of attracting an
audience.

Once underway. a picce should. of course. proceed along orderly.
casy-to-follow lines. For example. it may provide a chronological ac-
count or zn amplified list. compare and contrast alternatives. or describe
cause and then effect. Lengthy articles often combine several such
strategies,

However an item is structured. it should prescnt information at a
puce that is comforiable for the audience. When offered too close
together. unfamiliar ideas ¢can overwhelm recipients. Therefore. inter-
sperse other material (such as examples. restatements. quotations. €X-
planations. and aneecdotes) according to readers’ or listeners’ interests
and needs. Trving out an item of science writing on representatives of
the intended audienee will aid in deciding whether the pace is appropri-
ate.

Other than the beginning. the hardest pan to write is often the end.
But how vou started may suggest how to stop. If the audience was
interested from the outset and wanted vou to plunge right in, it may
want you to jump out without much ado once done. If. however, you
have been attracting your spectators’ attention with goodies right along.
serve something tasty for dessert. For example. finish with a surprise. a
lively tale. a zippy quotation. a clever turn of phrase. an impressive fact.
or a bit of irony. In particular. consider unifying the piece by circling
back to the idea with which vou began. Speaking of which. Roger Swain
likes to end his articles with outrageouns puns,




Chapter 14

Communicating Crisply

Throughout our educations and careers. many of us have associated
verbosity with success. Not a few of us recall teachers who apparently
would count the pages in a term paper. add 1o that the number of woids
at least five syllables long. and then multiply by a constant to calculate
the grade. Many of our peers still think that lengthy terms and convo-
luted sentences mark the scholar or professional.

Long words and sentences. however. make writing hard for anyone.
including colleagues. to read. Coupie them to content that is unfamiliar
and technical. and they are likely to drive the public away. Thus, an
‘important principle of writing for general audiences is to keep most of
vour words and sentences short. This chapter presents advice on doing
s0. Some of the suggestions apply to communicating crisply not only in
print but also orally.

-

Following the Basic Principles

Awareness of several basic principles can aid in communicating
crisply. The first guideline is to discard needless words. Much writing.
especially in science. contains useless verbiage. Trimming this fat away
(see Table 5 for examples) makes prose quicker. easier. and more
pleasant to read.

In addition. replace long words with short ones when possible (see
Table 3. page 12). One helpful tactic is 10 imagine speaking to the
intended audience in appropriate language. A related aid is to read the
writing aloud; if any words stick in vour throat or seem unsuited for the
lay ear. search for substitutes. Also. condense wordy phrases. as shown
in Table 6.
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Tasik 5. Examples of removing needless words

Original vcrsign——-conlains ncedless Crisper version—needless words have
words (underlincd) been removed

opportunities in the field of cngincer-  opportunities in cngineering
ing

The device is of an cflicient nature. The device is eflicient.

green in color green

count the number of (ruitllies count the fruitflics

in order to help to help

anyone who is interested in such anvong interested in Such problems
problems - :

a protein that is called the LDL re- a protcin called the LDL receplor
ceptor

Such injury is & very rarc event. Such injury is very rare.

whether the services should or should - whether the services should be avail-
not be available able

ta dclc‘rminc whether or not the in- to determine whether the invention
vention works works

The fact of the matter is that no safe No sale test exists.
test exIsts.

because of the fact that this liquid is because this liquid is denser than wa-
denser than water ter

Fourth. use verbs rather than nouns and adjectives made from them.
Scientists often favor nouns and adjectives rather than the verbs to
which they correspond. For instance. they say “experienced an increase™
rather than “increased.” “the effects of the introduction of the technol-
ogv"™ rather than “the effects of introducing the technology.™ and “is
hopeful that™ rather than “hopes that.™ The resulting prose often is
wordy and hard to read: because verbs give language its action. such
writing sounds static as well. For clues useful in identifving “nounifica-
tion™ and examples of how to correct it. see Table 7.

To make vour writing lively and brief. also use actire voice in most
sentences. For example. instead of saving “The housing problems of the
elderly are addressed by the study.™ say “The study addresses the housing
problems of the elderly.” Passive voice can. however. be validly used
when the object of the action shouid be emphasized.

Furthermore. say what things are. not what they are not. Many
scientists are fond of phrases such as “not insignificant™ and “not
inconsistent with.” Stating ideas directly makes prose clearer and more
vigorous. Thus, especially when communicating with the public. beware .
of speaking in negatives. For instance. do not say “has not received
much attention” if vou mean “has received lLttle attention.” and do not
say “failed to accept the theory™ if vou mean “rejected the theory.”

Beware of sentences beginning “It is” or “There is.” Often. vou can
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Tanre: 6. Examples of condensing wordy plrases

Wordy phrase

Briefer substiune(s)

a great deal of

a variety of

as a result

at high speed

at present

at some future lime

at some point in time

be detrimental o

does not have

each of the children

for this reason

from a medical point of view
generate hard copy

have negative effects on
has the capacity 1o

has the potential 10

in MOSI cases

in the ¢course of

in the event that

in the most eflective manner
in this manner

is able 10

is capable of

is similar to

is sufficient to

of Jow cost and high efficiency
on an industrial basis

one of the laws of physics
the majority of

this sort of

this wvpe of

those who have the disease
was responsible for

much

various

thus: therefore
fast

now

later

sometime

harm

lacks

each child

thus: therefore
medically

write

harm

can

can: may
usually

during

if

most effectively
thus

can

can

resembles

can .
cheap and efficient
industrially

one law of physics
most

such

such

those with the discase
caused

make such semences more active and concise. For example. change “h
is not necessary to remove the vapor™ 10 “The vapor need not be
removed™ or {if appropriaie} “You need not remove the vapor.”™ Simi-
larly. condense “There is another method that is gaining acceptance™ to
“Another method is gaining acceptance.”

Finally. consider using clauses beginning with “question words.” Such
clauses can add vigor and brevity. For instance. you can replace “to
determine the extem of the invention’s usefulness™ with “to determine,
how useful the invention is.” and you can convert "after descnbing the
process of making a cartoon™ to “after describing how a cartoon is
made.” L e
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DUFFY by Bruce Hammond

&slATESTnEHO
‘ HAS ME caw.m
k]

@ 1982 Universal Press Syndicate
Reprinted with permission.
All rights reserved.

Estimating Readability

By following the above advice, vou will not impress those for whom
bigger is better in anyvthing. including manuscripts. Fortunately. some
_ formulas work on the reverse principle: the lower a writing sample rates
on some composite of such faciors as word length and sentence length.
the better its "readability score.”

One of the most widely and easily used of these readability scores is
the Fog Index. To calculate the Fog Index of a passage at least about
100 words long:

(@) Find the mean number of words per sentence in the passage (i.e..
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Tam.t: 7. Clues to nounification

“Nounified” sentenece
or phrase

Shorter. livelier version
(“reverbified™)

Other preposttional
phrascs

~___tion” or “__sion™

“There is™

Adjectives plus forms of
“to'be”

Verbs such as:
“deliver™
s gi \-'(.‘“
“have™
“make”

“produce™

“provide™

afier the passage of 1 .
law

through the use of this
sysiem.

The analysis of the
curve is simple.

the greatest problem in
the development of ™~
the spaceeraft

more evidenee for the
existence of black
holes

under the direction of

(the above example)

A 30% weight reduction
oceurred.

results in their collision

upon completion of the
project

{(1the below example)

There is a wide varia-
tion in mortality.

There will be some heat
fMow.

are dependent on
are different
is fear{ul that

delivered a lecture

give exposure

have effects on

make contributions 10
science

produce relief of symp-
toms

provide help to

afier the law was passed
by using this system

Analyzing the curve is

~ simple.

1he greatest problem in
developing the space-
eraft

more evidence thm
black holes exist

directed by
Woeight decreased 30%.
makes them™ eollide

upon completing the
project

Mortality varies widely.
Some heat will flow.

depend on
differ
fears that

lectured
expose

affect )
contribule 0 science
relieve symploms

help

pendem clauses separated by colons. semicolons. or commas count

as full seniences.

(b} Determine what percentage of the words are “difficult.” In general.
words three syllables or longer fall into this category. However,
exclude (1) proper names. (2) verb forms made three syllables by
adding -ed or -es (e.g.. “reacted” or “confuses™). and (3) combina-
tions of short. easy words (¢.g.. “birdwatcher™ or “turntable™).

(c) Add quantities (a) and (b): then multiply by 0.4.“’3_’”
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Conrbon +03
“ehouelr carben dloxldedmm

of Hhe earthis
Aatmosphere -&E—-&lae—-ea—ﬂﬂay—-pre-sene—&t—a—emaeen&m ,

%wrer) Ve d &‘;
~about-—E3-gereent by volume,, d cnt:n.cal

Carrh s
role in controlling theAcllmate-e-ﬁ—-el-re—ea*& because it
. Hus
absorbs radiant energy at infrared wavelengths. Heaty

cou/d atfer
trapped -J'.-n—!;h.ie-ual_#d -2 .

the world climate substantially. h&q&t&e—aﬁa*t—ﬁ-ﬁem
_ e
roritie—effovtr—en—the—otimnta, ke carbon dioxide in
Providles
the atmosphere alsoA-p&&ye—a—G:i-tual-%&e—tha—seu*ae-
Seen phats Fix
£ the carbon thatjis-—fixed in photosynthesis, by—green

Thus 7 serves o
-pimﬂ-&nd—&erefoxe—pmﬂthe basis for all plant and

animal life.
Mankind therefore faces a historic dilemma. The

~Humai activities shat—ase increasing the carbon dioxide

wWaren)
content of the atmosphere promise tc%s%#;—a—geae—r&-

wasmiRrg—eLf the climate over the next several decades.

Version
Original Revised

Number of words 138 96
Number of sentences 5 7

Calculations

" ‘Number of “hard™ words 25 17

ERI

Aruitoxt provided by Eic:

(2) Average sentence length (words) 27.6 13.7
(b} Percent hard words 18.1 17.7
Fog index = 0.4(a + b) 18.3 12.6

FiGure 10. Calovlating and reducing the Fog Index. (Source of original
passage: Woodwell GAL The carbon dioxide guestion. Sc18nt|f'c Amencan [978

January:34-43.}
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The resulting guantitv. or Fog Index. is the grade in school to which
a passage’s difficulty corresponds. For example. an average ninth grader
should be able to read a passage with a Fog Index of 9 fatrly easily: most

‘high schoo! graduates should find material with a Fog Index of 12

readable: and writing with a Fog Index of 23 is well into the postdoctoral
range. The typical comic strip is at a level of 6. Ladies™ Home Journal
at 8. Reader's Digest at 10, Time and Newsweek at 11, and The Adlantic
Monthiy at 12: virtually no popular magazine scores higher than 12.

Figure i0 illustrates how to calculate the Fog Index and how. largely
through principles presented in this chapter. to reduce it. In its original
form. the sample shown has a Fog Index of 18.3—perhaps appropriate
for Scicntific American’s highly educated readership. but unsuited for a
brogder audience. The revised version rates a much mote comfortable
12.6.

To aid in deciding when tg shorten words and sentences. you may
well wish to cajeulate the Fog Index or a similar indicator {(or to use
word processing eguipment that does so automatically). In particular.
consider cstimating readability of those passages that you somehow
sense will bog readers down. If you have drafied a long article, perhaps
sample a few seetions and test them for readability.

Scores. such as the Fog Index do have limitations. Although they
suggest how easy a passage is to read. they cannot assess overall clarity.
For instance. they do not indicate whether writing is logical. Indeed. a
string of brief nonsense sentences could have a low Fog Index but would
be impossible to understand.

“I've made this letter longer than usual.™ Pascal once apologized.
“because | lacked the time to make it short.” Communicating crisply
can take considerable work. But in general. the more effort you put into
expressing yourself simply. the less effort the audience must devote to
understanding what vou say. In presenting science to the publie. trimness
rather than ponderosity is a mark of success,
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Chapter 15

Writing Effectively:
Other Advice

“Easy writing’s curst hard reading” stated playwright Richard Sheri-
dan. Such is certainly true of popular science writing. in which hard
reading is at best poorly understood and at worst unread. This chapter

- therefore discusses several aspects of writing in which more trouble for
the author can mean iess for the audience.

Including the Human and the Concrete

Effective popular writing usually abounds with the human and the
concrete. Yet the subject matter of science is often impersonal and
abstract. This dilemma is milder than it might appear at first. for science
includes people. processes, and products.

You can introduce the human element in various ways. One is by
presenting material wholly or in part through human eyes. either your
own of those of someone interviewed. Anotlier is by including quota-
tions. A third is by saying how an item affects, or could affect. people.
especiaily those in the audience,

As for being concrete, using examples and analogics helps. So docs
presenting details that conjure up vivid sensory images: Just how. and
like what. does an item look, sound. feel. smell. and perhaps taste? Also.

e Iry_10 avoid abstract terms. For instance, use words like “woman,” _
“pilot.” and “patient” rather than "individuai™;: “truck.™ “schoolbus,”
and “sportscar™ rather than “vehicle™ and “lab,” “college.” and "gym”
rather than “facility.”

An excellent way to combine the human and the concrete is 10 tell a
story. either as an entire article or as part of it. Doing so not only
incorporates people and lets you present a specific case. It also helps in
structuring the piece. And it may enable you to introduce such attention-
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Chapter 7. THE STRUCTYRE OF TRE MUCLEUS OF THE ATOM
"What?" gxclaimgd RofeT. as Karen rolled over on the bed and vestced her warm
body against his. "1 know soms nuelei ate apherical and some ave ellipsoidal,
but where did you find out that some fluctuate in becusen?”
. Raten F:utsed het lips. "They've been observed with a short-wavelength
prehe ., "

@ 1975 Sidoey Harris

American Scientist magazioe
riveting elements as codpetition and suspense. Little wonder that some
of the most popular bookS about science have taken the form of tales.

Planting Guideposts

" "Various guidéposts'can help keep readers from 10sing their way. The

most subtle and pervasive are transitional words and phrases. These
unobtrusive items (such as “in addition.” “thus.” and “these™) help
clarify the relationships among ideas.

Headings (such as “Planting Guideposts™ above) also orient an audi-
ence. Depending on their purpose. they can be a single word (*Guide-
posts™), a phrase (“Planting Guideposts™. an entire “sentence ("Use
guideposts to orient your readers.”). or a question (“What guideposts
can you use?™). '
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Another way to guide readers s by using underlining. italics or other
special typefaces. or various sizes of tvpe. These typographical tactics
distinguish items of different importance (c.g.. key terms from other
material) and of differcnt sort (€.8.. case accounts from commentary).

A fourth deviee is to set off fists from the rest of the text. To do so.
¥Ou can number items. place them onc under the other (perhaps set off
by bullets. as was donc on pages 82 and 92). or both.

Granted. the presence of too many guideposts can distract an audi-
¢nce. Used in moderation. however. guideposts aid in various ways, Not
only do they orient the public as it reads. They also make writing easy
to preview and review. By varying the appearance of the text. they can
make a document look inviting as well.

Keeping Antecedents Clear

Writing clearly demands more than adequate guideposts. short words.

and short sentences. For instance. the antecedents of words such as
“this.” “it.” and “which™ must be immediately evident.

Unless followed by nouns. terms such as “this™ and “these”™ tend to
be ambiguous. Consider this pair of sentences: “Chemists hope to devise
a protocol for synthesizing the compound. This could be very difficult.”
Just whai. readers may wonder. is likely to be difficult—devising the
synthesis. doing it. or both? Putting a noun such as “search”™ or “proto-
col™ after the “this™ removes the uncertainty.

Be sure that the antecedents of such words as “it” and ~they” likewise
arc clear. For example. a student wrote: “Although human encounters
with black holes have been limited to science fiction, there is evidence

- that they actually exist.” Here the casual reader may think at first that
~they™ means “encounters™ rather than “black holes.”

Also. try to place words such as “which™ and “that™ next to the terms
to which they refer. Otherwise. vou mayv produce a sentence such as the
science writer's lament: I saw a story . . . about the world’s first testicle
transplant. which somehow our bureau managed to condense into 200
words and let die.™"™

Finally. if’ you include words of comparison. be sure to make clear . .-
what vou are stacking up against what. Rather than merely calling
something louder. tougher. or faster. also state “than what.” And in
addition to terming it “most effective™ or “best.” answer “among
which?”

Unstacking Nouns

Scientists not onlv use many nouns: they also stack them one after
another. For the public. considerable ambiguity can result. Does the

115

ERI

Aruitoxt provided by Eic:




1o Presenting Science Directly to the Public

designation “energetic matenals chemist™ mean a hard-working chemist
dealing with materials or. as is actually so, a chemist dealing with
cnergetic materials? Does “uncomplicated anxiety relief™ mean simple
retief of anxicty or relief of simple anxiety? Just what is a “third party
pavor designation™? Unstacking nouns and conneeting them with words
that show their relationship can keep the public from having to guess
the answers to questions such as these.

Using Sex-Neutral Language

Not every nuclear engineer, astronomy bufl, or biology professor is
male. Nor is ¢very nurse or secretary female. Yet the English language—
which lacks a sex-neutral pronoun for a generic individual and tradi-
tionally has used “he™ to mean “he or she™—makes it all too easy to
perpetuite such stereotypes.

Repeatedly saving “he or she™ and “his or her™ avoids this trap. but
it does so awkwardly. Fortunately. more graceful and less blatant tactics
exist. The tour pairs of sentences below illustrate some of the main ways
10 convert language into less scx-biased forms.

The typical science writer gcts story ideas from many sources. For
example. he scans scientific journals. attends conferences . ..

Tvpical science writers get storv ideas from many sources. For
example. they scan scientific journals, attend conferences . . .

The scientist wishing to write for the public should proceed as
follows. First. he should analvze his audience.

As a scientist wishing to write for the public. vou should proceed
as follows. First. analvze vour audience.

After the social worker sees a client. she files her report.
After seeing a client. the social worker files a report.

.

Usually. the student with a working wife will have less debt at the
end of his graduate school years.

Usually. the student with an emploved spouse will hav_e less deo:
at the end of graduate school.
Keeping the Sticklers Happy

Is it acceptable to say “hopefully”™ instead of I hope™ or “it is to be
hoped™ Is it O.K. to split an infinitive (e.g.. 10 say “to quickly start
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treatment™ rather than “to start treatment quickly™)? And is it all night
to use "which”™ instead of “that” in a restrictive clause (e.g.. to speak of
“the agency which funds our research™ instead of “the agency that funds
our research™)?

Usually. ehoosing the former alternative will not compromisc ¢larity
or reading easc. But doing so may well annoy those readers who look
conscrvatively on how language should be used. Thus. some members
of the audience may fumec about how uneducated vou seem. rather than
concentrating on what vou say, '

To avoid distressing and thereby distracting the sticklers. try to follow
the conventional rules when feasible. (For a quick runidown on tradi-
tional usage and much more. Strunk and White® is excellent.) Such
caution can help kcep readers satisfied and attentive. It may also aid in
winning the respect of. and assignments from. editors.

Avoiding a Distracting Style

Straying from traditional usage is not all that can distract an audience.
Launching too many verbal fireworks also can. As emphasized through-
out this book, such _dc.\gces as analogies. examples. quotations. and lively
wording help readers enjoy and understand what vou say. Such items
should enhance your message. not compete with it. Thus, use these
devices subtly and sparingly. Ideally. those who read or hear a piece on
science should come away thinking “That was so clear and interesting!™
not “Wasn't that ¢levedy written!”

Refraining from the Ridiculous

Check vour words. and perhaps have others review them. to be sure
that they are not likely to be misinterpreted as meaning anything
ludicrous. Be especially alert for items such as the following:

Lichtenberg, the first non-NASA scientist to fly on an American
““space missionwrote his Ph:D. thesison an acceleration sled similar ~

10 the one that will test motion sickness susceptibility before and
“after these Spacelab flights. (The guy must really have the right

stuff. Most of us feel ill when writing a dissertation at a desk.)

Roberts. the father of four children and an intellectual. advocates
teaching science more rigorously in high school. {Is Roberts or
some non-child offspring of his the intellectual?)

Dr. Jones studied mainly adults with normal hearing. She also
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“Olt noriing mutch. Jusy experimenting with some rabbits.”
Drawing by Levin: © 1980
The New Yorker Magazine, In¢.

included subjects with hearing impairments. children. and those

with ringing in the ear. (1 know that some consider children-an --—

“affliction. but .. )

The equipment has an imaging magnet of a size to accommodate
a human head as well as small research animals. (I would be
nervous enough during a brain scan without having beasties hud-
dled next 1o my skull.}

Unless aiming for hilanty. also beware of combining too many images.
The passage below illustrates the pitfalls of adding image-laden text to
a quotation that alrcadv mixes metaphors:

~We thought we hit 2 home run.” explains Basil J. Whiting Jr..

the Labor Dept.’s deputy assistant secretary for OSHA. “but they're

telling us to go back to first base. We've been cast adrift without

any clear guideposts.” Indeed. the court™s 3-4 vote leaves wide open

" many long-simmering issues that arc at the heart of industry’s
complaints against OSHA ™

Finally, be alert for silly-sounding combinations of words. “For ex-
.ample. for a sample . ..” and “overcoming the foregoing shortcomings”
may be night for a patter song or parody. but they hardly enhance a
popular article on science.

A1g
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Checking and Editing

Just as writing is not the first step in producing a siory. neither is it
the last. After drafiing a manuseript come checking and editing. Like
seientifie papers. popular writing often needs revising again and again.

In checking. see that all names, statistics. quotations. and other items
are accurate. To do so. consult vour original notes and referenees and.
if needed. other written and human sources. For future reference. record
sources in the margin of the manuscriptl. opposite the facts obtained
from them.

If time permits. set the manuscript aside for a while before editing it.
so that you can approach it freshly. Then rcad it and ask yourself
questions such as those in Table 8. Perhaps also west the drafi on readers

ce.

Tanr 8. ooy guestions o axk when editing poprdar science writing

. Dues the format seem suited to the item’s funcuion? Does it meet all

requirements set by editors and others?

2. Are the content and style appropriate for the audience’s background.

interests..and needs?

. Does any information scem 1o be missing?

. Doe¢s any information scem to be superiluous?

. Does the beginning of the item orient and interest the reader? Does the end
bring the account 10 a satisfving close? In between. is the maiwerial logicatly
organized?

Docs the item have plenty of human interest. if appropriate?

. I the item s based in part on interviews, does it use quotations effectively?

. Arg enough major guideposts presen! 10 oriént the reader?

. Does the item flow smoothly? If not. how could transitions be improved?

. Is every sentence worded clearly? In particular. are the antecedents of
pronouns clear?

. Is the writing ¢risp rather than ~foggy™? Are there places in which to remove
needless words. substilute briel’ words and phrases for long ones. and
otherwise shorten words and semenecs?

. Does the item contain techical werms? Should evervday language replace
themy! Should they be defined (or be defined beuer)?

. Ary statistics, if any. presented in a form that readers can undersiand?

. Are spelling. grammar. and usage correct?

. Is 100 much passive voice present?

. Is the language sex-neutral?

. Does anvthing sound odd or ridiculous?

. H the item has visuals, are they effective? If it lacks visuals. should it have
them?

. Does anything about the item make vou uneasy? If so. what could remedy
the problem?

. Is the item one that you would want 10 read (or see or hear)? If not. what
could make it so?

O
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resembling the intended audienee. Then. based on what you think and
hear. revise the manuscript.

Wniting that follows principles such as those in this chapter and the
last is likely 10 be blessed casy reading. In fact. others trying to present
science to the public may well call on its author as an editor.




Chapter 16

Preparing a Book Review

*To me. criticizing implies celebrating and loving.” commented Ste-
ven J. Marcus. then the managing editor of Technology Review, during
the MIT lecture series “Celebrating and Criticizing Science: The Re-
sponsibility of Popular Writers.™®* In book reviewing. the link between
criticizing and celebrating is especially close. If you value popular works
on science. want them to be widely recognized and used. and hope to
make them better and more plentiful. consider writing reviews. .

For brevity. this chapter often will call the works reviewed "books™
and the audiences for both the works and the reviews “readers.” Most
of its content. however. pertains to reviews of broadcasts and films as
well as of written items. Likewise, it applies to reviews prepared for the
broadcast as well as the print media.

Appreciating the Value of Reviewing

In various ways. reviews can increase the public’s awareness and
understanding of science. Of course. they can direct readers to sound.
interesting. weli-prepared works. In addition. they can amplify such
works' impact by presenting some of the content from them, as the
example in Figure 11 does. (How often have you heard or said: “No. I
haven't had a chance to read the book, but I'm familiar with it from a
review.™?) In fact. the audience for reviews may be larger than that
which reads news articles or features on science. In addition. a well-
reasoned. clearly written review can help readers learn to consider
science critically.

If you belong to the main group for which this book is intended, you
are well suited to review popular works on science. As a scientist, vou
can determine whether content in your field is sound.-If this book has -
achieved its goals, vou know and can apply principles of presenting’

123




ERIC

Ao provided b Enic

116 Presentting Scienee Divectly to the Public

IFE IN MoviNG FLUIDS: THE PHYSICAL
BioLoGY oF FLow. by Steven Vo-
gel. Willard Grant Press, 20 Providence
Street. Bosten, Mass. 02116 (518). Net
even a strong rinsing flow is as efflective
for cleaning a surface as any swipe of a
dishcloth. Dust accumulates on whir-
ring fan blades, pipes scale up and thick-
en instead of wearing smooth and ero-
sion by streaming water is wonderfully
enhanced by a little sand. In fact. right at
the solid surface there is stillness. Fluids
simply do not slip over solid surfac-
¢s. whether they are rough or smooth.
greasy or clcan. The boundary laycr
always holds a velocity gradient. That
was the great contribution of the carly
201k century to fluid mechanics. Ludwig
Prandtl first recagnized that even in tur-
bulent flow the thin layer at the bound-
ary remembers that rezl fluids are vis-
cous; thercin was the solution to the
paradoxes of classical hydrodynarmics.
From that success the eddies flowed.
both in the air and in the theory. 1o bring
lif, drag and Aight under the laws of
Leonhard Euler and Isaac Newton.
Life has known it all along. of course.
Organisms dwell in Auid flow, inwind or
water. beating surf or the stagnant air at
the grass roots. Much depends on what
passes the boundary layer and how fast:
water, heat. cdible particulares and the
propagules of many life forms. Diffu-
sion is all very well for bacteria, but
once organisms are big enough they can
walk and swim. Along the scale, how-
ever, something must help the tiny spore
and pollen particles to gain access io
“the free transit system in the sky.”
For doublers there is & fine control
study. Club-moss spores were allowed
to scltle on paper models of leaf sur-
faces. Then they were blown free in the
wind tunnel. It took storm winds to lift
the tiny spores off surfaces with 2rough-
ness comparable 10 the spore diameter.
Any little elevation helps greatly; in a
modest bretze even a millimeter is a teal
winner. Many are the inventions of life.
A barley smut manages to stiffen the
infected heads so that they do not bend

in the wind. and the spores float free.
The famous ballistic fungus Pilobofus is
not the only gun carrier; its optimization
is a delicate trade-of. The gun fires a
small spore casc. bigger than any spore.
Small spores would nol go as far. but
they would fall out more slowly. Puff-
balls, poppies. sage. lichens and mis-
tletoes have their own little catapults.
some with a power assist from raindrops
or the wind itself.

Out on the Pacific coast (perhaps re-
lated to the sophistication of the acro-
space industry?) there is a colonial kind
of sand dollar. It lives on cdge in the
tidal currenis. The lift its cambered
form develops is substantial. but with its
edge buried firmly in the sand the crea-
ture does not move at all. The lift is
horizontal, plainly of litile interest as a
force. The streaming circulation mea-
surcd by the lift, however, brings the
passing particles closer to the feeding
appendages on the surface. These echi-
noderms always cluster, all parallel on
cdge, 2 multiwinged arrangement of hy-
drofoils with their spacing adjusted over
a factor of 10 1o the surge velocity of the
local currents.

“Fluid flow is not currently in the
maijnstream of biology.” writes this au-
thor in his personal. iconoclastic way.
He has nonetheless written 2 model] of
a book, halfway between an introducto-
ry physics of flow and an overali sketch
of many problems of life in the stream.
Whether he is analyzing the simple
equations he uses or telling how to mea-
sure the drag of an obstacle by indirect
means, his sense of aptness and physical
understanding comes first. “I once mea-
sured the lift of a fixcd fly wing by first
measuring the airspeed at each of a se-
ries of points behind it then for each
point I centered the wake of a tiny wire
on the airspeed transducer to get the lo-
cal wind direction. From these data it
was a simple matter to calculate the
downward component of momenium,"

Perhaps 2 third of the book is that
artful an introduction to the physics of
fow—supersonics and hot gases apaft—

FIGURE L. From a review in “Books™ by Philip Morrison. Coprright © 1982
by Scientific American. Inc. All rights reserved.




Aruitoxt provided by Eic

as life encounters it. The Reynolds num-

ber is a powerful motif, beautifully’

modulated; the range examined finds
this key dimensionless index from 10-7
deep in the tiny filter sicves of the plank-
ton up to 10% and ‘morc for the free-
swimming whale. (How whales can fil-
ter feed as well as they do has not yet
been studied.} Vogel tells of the drag of
trees and weeds and insects. of the life
in velocity gradients mentioned above.
of flow through pipes. of It in soaring.
gliding, Aapping and just spinning down
quictly in the autumn twilight. Flow
through pipes is treated in sketch cut-
line: it is the most complex. if medically

Preparing a Book Review 117
to dwell,” Vogel concedes wisely, “on
the nonsteady flow of a non-isotropic,
non-Newtonian fAuid through nonrigid
pipes. Something of the order of 104 pa-
pers appear on the subject of blood low
each year.” .
For biologists who want to come to
the beginnings of a quantitative under-
standing of a wide varicty of adapta-
tions, for general readers who want to
see how Auid mechanics works in a var-
ied and often surprising context, for lec-
turers and students who want to read a
text that seems as personal as a confi-
dential chat. this book, full of data, rich
in up-to-datc and well-appraised refer.

the most important: *I just don‘t want
FIGURE 11, (Conrinued)

ences, is a first-class opportunity.

scicnce to the public. Thus, you can tell how accurate a popular work
is, judgc how appropriate it is for its target audience. and prepare an
effective review for a lay readership.

Reviews can be among the most convenient types of popular writing
for scientists to do. In preparing a rcview. one often need consult little
or nothing more than the work at hand and one’s own expertise. Also.
most reviews are relatively brief.

In addition. reviews are a fine way to begin writing for the public. An
editor hesitant to commission a full-length feature article may let you
trv a book review. Then. if all goes well. other assignments may foilow.
Furthermore. enclosing copies of your book review(s) can help con-
vince other editors of your writing skill. and editors reading your reviews
may contact you on their own,

Determining Where to Publish Reviews

Many popular publications, as well as some broadcast programs. run
reviews of popular works on science or could do so, As one scientist
expérienced in publishing observes. such reviews might ‘well be more
common if editors knew of more individuals qualified to write them. If
you inform the appropriate editor that you are available and perhaps
mention a work that vou would like to critique. you may be invited to
prepare a review.

If you would like to prepare brief reviews. consider volunteering to
write for Science Books & Films (1101 Vermont Avenue. N.W.. 10th
Floor. Washington. D.C. 20005). Published five times per year by the
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American Assuciation for the Advaneement of Scienee. this magazine
consists ainiost solcly of 200-word revicws (such as the example in
Figure 12) of books. fitms. vidcocassettes. and filmstrips in the various
sciences. Works reviewed include those for students. the general publie.
and professionals: nearly all of the revicwers are scientists and educators.
Because] many librarians and teachers consult Scicrtee Books & Films.
reviewsTin it can strongly affect what the public reads and views.

However., most reviews for the public appear in. or in supplements
to. publications containing much more than such critiques. Both daily
and weekly newspapers sometimes feature book reviews by wrilers not
on their staffs. So do various magazines. including some specializing in
scienee and technology. 1f vou are interested in reviewing books or other
items for a newspaper or magazine. ¢contact the appropriate editor. Also.
consider preparing reviews for the broadcast media.

Writing reviews is rarely a way to get rich. You may receive a stipend
(most ltkely a small one). be reimbursed for or given the book. receive
at least onc free copy of the publication in which vour review appears.

THE SHARKS. Nalional Geographic Sociely. Educational
Services, | 7th & M Sta.. NW, Washingion. DC 20036: 1982, 39
min. Color. $595 (16mm): 3535 (video). $32 {rental). o.n. 054035
(16mm}. 05406 (video).
JH-P. GA %%  Despite a sensational opening scquence of
shark attack. this informative and exquisitely
photographed film eventually succeeds in developing the more
realistie views that sharks afe a varied group of fishes and that
only a fruction of them are dungerous to humans. The tone of
appreciation for and conscpvation of shark diversity is diminished
only in the film's failure to note that certain shark populations are
threatened with deeline as a result of intensified fishing for them
in various parts of the world. Viewers are treated: to some spec-
taculbar footage-—rtor cxample. basking shark. whale shark. great
white shark. and blue shark—and learn that sharks are equipped
with an extreordinary range of sensory capabilities. Various sci-
entific investigutions arc highiighted. including those of Eugenic
Clark. the scientitic advisor for the film. She is featured in several
segments and is an appealing blend of enthusiasm. curiosity. and
scicntifie authority. Clark is particularly cffective in stressing the
beauty and grace of sharks and the relutive harmlessness of most
of them. The tilm cnds on a note that offsets the ominous begin-
ning—a shark is photographed ay it hatches from an cggease that
is attached to the occan boitom. This final sequence represents the
potential for the harmonious coexistence of sharks and humans.,
The quality of the film is ¢nhanced by the judicious use of back-
ground music and by clear and preeise narration. This film has
something fo offer 10 wide varicty of audicnces.—Michael H.
Horn. California Staze Univ.. Fullerion. CA

FiGURE 12, A filin review. Reprinted with permission of 44485, Science Books
& Fitms, Mas/Junc 1983,
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or get some combination of the above. The main rewards are likely to
be seeing (or hearing) your work and knowing that you are helping to
inform the public about science.

Deciding What to Review

As implied above. editors may propose works to review. and you can
suggest items yourself. One source of information on forthcoming books
is the magazine Publishers Weekly. Also. if specific companies often
publish material in your field. you may ask them to send you announce-
ment of new books. Such advance notice can be important, for most
major magazines and newspapers review bnoks near the time of publi-
cation. Some outlets for reviews. however, have more flexible timetables;
in seeking books to review for them, browsing in bookstores and noting
reviews by others can also be of aid.

One difficult question is whether to bother reviewing a work that vou
consider poor. If such an item seems destined for a quick and quiet
death, the best approach may be not to interfere; save your words for
when vou want to change something. If. however. the work is being
heavily advertised. widely praised. or both. you may be serving the

-public by pointing out its shortcomings.

. Another dilemma arises if vou are asked to review a work by a rival
or a friend. If you feel that you cannot be objective. or even that others
will doubt vour objectivity. the assignment might best be refused. If vou
do write the review. perhaps include a phrase (for example. “with whom
1 have long disagreed™ or “one of the colleagues whom 1 respect most™)
that will help alert readers to your orientation.

Preparing to Write the Review

Book reviewing like other writing. is Iargely a matter of preparation.
A basic step. as in other assignments. is to obtain clear instructions:
when to submit the review. what sorts of information to include. and
what,. format to follow. If you are not familiar with the publication
requesting the review, become so. Ask the editor about its readership
and emphasis. Peruse several issues. and note their subject matter. slant.
and stvle. Look especially carefully at the content and construction of
book reviews published previously.

One obvious bit of advice. but one that book review editors note is
more than occasionally violated {sometimes with embarrassing results).
is to read the book carefully and without preconceptions. In addition to
reading the book thoroughly. perhaps skim it beforehand. afterward. or
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both in order to obtain an overview. To avoid groping for the passage
that vou wanted to quote or the statistic that vou wanted to cite. take
notes. either in the book or separately. Consider jotting down not only
salicnt points and important passages from the work but also observa-
tions that occur to vou—and even specific words. phrases. and sentences
to usc in the review.

Talking to others gbout the book before vou write the review may
help you to formulate vour ideas and to find out what the public wants
to know. “Use vour family and friends as sounding boards.” freclance
book rcviewer Jan Frazer advises. ~Tell them about a new book vou've
finished reading and watch their faces for the interest spark.™**

Writing the Review

Book reviews vary from mere synopses (“book reports™). to combi-
nations of summary and evaluation. to essayvs in which the book ts only
a launching point for a discourse on the reviewer's own ideas. The
suggestions below pertain mainly to the second. and principal. category.
Figures 11 and [2—examples of popular reviews of different lengths,
for dilterent segments of the public. and of works in different media—
illustrate various elements of good reviews.

Of course. a review should note the main sorts of information and
ideas in a work. Ideally. it should actually present some of that content.
for doing so not only helps the audience decide whether to read the
book but also educates the public on its own. In addition. a review for
the publi¢ should place the work in scientific and general context. “Give
the so-what.” Barbara Seeber. book review editor of Scicnce 83, empha-
sizes. “The scientist doesn’t need the so-what. The average reader does.™

The review should also address the item's strengths and weaknesses
as a work for the public. Thus, a reviewer should assess more than
whether the content is valid. Barbara Walthall. editor of Science Books
& Films. notes the importance of considering whether a work clearly
distinguishes fact from theory. Other questions include whether the
amount of detail is appropriate for the intended audience and whether
the style is clear and interesting, Presenting evidence. such as quotations,
to support the evaluation not only strengthens a critique but also helps
to illustrate sound scientific thinking.

A work’s visuals and physical qualities can also be worth discussing

"in a review. Photographs and diagrams are sometimes crucial to a

popular science book: vou may well want to comment on them (or on
the lack thereof). If the typography or bookmaking is exceptional in any
way (be it favorable or unfavorable). perhaps mention that, too. Also
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consider the relationship between a book’s function and its form: for
instance. is a field manual sturdy and of a convenient size?

Another item to mention is the audience for whom the work is
appropriate. In addition. comparing a book with others (How does this
home medical encyclopedia rank among its competitors? Is John
McPhee’s latest volume as good as his other ones? If you already have
the first edition of this guide. is buying thc second worthwhile?) may
enhance 2 review's usefulness.

The reviewer's main role is to evaluate a book evenhandedly and
independently: beware of temptations that ¢an interfere with doing so.
Take care not to show off erudition for its own sake: the objective is to
demystify science. not to make it scem obscure. Avoid needless sarcasm.
wittiness that compromises accuracy, and nitpicking. Also. if others
have reviewed the same book. be cautious about reading their critiques
before at least composing a draft.

A book Teview should itself exernplify good science writing. The
content and style should suit the audience’s background. interests. and
needs: the language should be simple. concise. and concrete: and the
writing should follow other principles of popular science communica-
tion. Thereby a critique will achieve its full potential to celebrate
presenting science to the public. .




Chapter 17

Making an Oral Presentation

Terror. confusion. distaste. embarrassment. and fatigue. Such are the
feclings that many of us associate with giving a speech. For much of the
scientific community. delivering papers to peers is an unwelcome iask—
and public speaking is downright threatening.

Yct oral presentations can be among the most effective and satisfying
routes for presenting scicnce to the public. First of all. they have human
interest buiit in: the scientist. Second. they can draw on both hearing
and sight. and sometimes other senses. both directly and through a wide
range of audiovisual aids. Third. unlike writing. speaking permits im-
mediate two-way interchange.

Whether public speaking proves a punishment or a reward depends
largely on how one approaches it. As John B. Bennett. who has lectured
extensively on oral communication at the Harvard Business School and
clsewhere. notes, "Take care with your preparation. take pains with
vour rehearsal. and to a great exteni the presentation will take care of
unself.”

Defining the Audience and the Task

In public speaking as in other communication. defining the audience
and the task i$ basic to success. Table 9 presents twelve items to consider
when vou will be giving a speech. This checklist also can be used in
instructing speakers whom you host.

Making a Presentation Clear and Interesting
When he was secretary to The American Physical Society. Karl K.

Darrow suggested to its members the following demonstration:
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Making an Oral Presentation

Tarve 9. Dofining the dudrence and e wsk: Twelve basic items wo cheek when
plamiing o speech

. What arc the function and composition of the group that vou will address?
How much will the audience know about vour ficld?

. Al what cvent will vou be speaking? Does it have a theme with which to
link vour remarks?

. Will the presentation be part of a series? If so, should vou coordinaic vour
presentation with those of the other speakers?

3, Why will group members be attending the event-—mainlky to hear vou of
for somg_ather reason? What is their attitude likely to be toward you and
vour feld? .

. Arc any matters touchy? For instance. are there any topics. protocols. or
people to treat especially sensitively?

. Whatare vou supposed to discuss? How much leeway do vou have regarding
the topic?

. What are the objectives of your talk?,For example. should vou oficr mainly
general enlightenment. practical advice. enterniainment, or something clse?

. How long should the presenmiation be. and will a question-and-answer period
follow? :

. How large will the group be. and in what size and sort of room will it be
mecting?

. What audiovisual equipment will be available? If you may be requesting
cquipmetii. how and by when should you do so?

. Will adequate voice amplitication be available?

. Sheukd vou provide anvthing {c.g.. vour résumé or currictlum vitac, a copy
of your remarks. of hundouts) in advance or at the time of the speech?

Choosc an anticle in e Physical Review: Iet it be in your own
ficld if vou will. lest the result of the experiment be too frightful. . ..
[RJcad the article——but read it according o the following prescrip-
tions. Read straight through from beginning 10 end at the rate of
160 10 180 words per minute. Never stop 10 think over anyvthing,
not cven for five seconds. Never wrn back. . .. Never look at an
illustration until vou get to the place where it is mentioned in the
text: and when vou get 1o that place. look at the illusiration for ton
or lifteen seconds and never look at it again ™

Imagine subjeciing a member of the public to the above punishment.
and some of the differences beiween writing a sciemific paper and giving
a popular presentation should become evident,

When readers find a written passage unclear. they can review it again
(and again) at any pace until they understand. If their attention lapses.
they can return 10 the iiem at any time and not have missed a bit.
However. when part of a speech confuses audience members or lets
their aucntion flag. they may well remain bewildered and stop listening.
Thus. in oral presenations even more than in other forms of commu-
nication 16 the public. special auention is necessary 10 keeping the
material clear and interesiing.




ERI

R A rimext provided by ERic

124 Presemiing Science Directly 1o the Public

The form ol a speech. of course. is essential to ¢lariry. Thus, in
preparing a prescntation. consider the guidelines below:

e Keep the speech's overall structure simple. For example. trace a
project from start to finish. compare options, or present examples
illustrating a principle. To help listeners follow along. promptly indi-
cate what pattern the specch will take,

Limit the number of points made. Also. present major ‘ideas far
cnough apart so that the audience has time to grasp each: intersperse
supporting matenial such as examples and anecdotes,

Trv 1o keep sections of a speech independent enough so that listeners
who fail to understand or remember one part can nevertheless gain
something from the rest. ’
Repeat major points immcdiately to make sure that [isteners grasp
therm. Perhaps also summarize at the ends of sections and of the ¢entire
specch. .

Make the relationships among ideas clear. For example. include
transitional phrases (e.g.. "the second reason.” “in other words.™ and
“to summarize™) to help the audience to keep its place.

In maintaining clarity. onc advantage of oral over written communi-
cation is the continual feedback from the audience. Do listeners 100k
bewildered? Does attention seem to be flagging? Do questions from the

- audicnce suggest that the message has not come across? If so. perhaps

clanfy what you said,

As for snagging and holding the audience’s {mi¢rest. various tactics
can be of aid. To nearly any popular science communication. the human
sort of interest literally adds life. Whereas this element can be hard to
include in writing, oral presentations have intrinsic human interest, for
a person delivers them. To help keep the audience listening. take
advantage of its interest in you. Do not hesitate to show ¢xpression and
personality: if appropriate. talk about your own experiences {doing so.
by the way. offers a fine chance to portray the process of science).
Perhaps tcll ancedotes about other people as well.

Relating what you say to listeners preexisting knowledge and con-
cerns also draws interest. So do such devices as making part or all of
the material into a narrative and injecting tasteful. relevant humor.

Giving listencrs an active role also helps to retain their interest. and
it may help them 1o retain what you say. If the audience is small and
the setting is informal. options include asking listeners questions. invit-
ing them to interrupt with comments. involving them in demonstra-
tions. and letting them try out apparatus. Even if a group is large. vou
can give it a sense of participation through such approaches as rhetorical
questions. thought experiments. and self-quizzes.

Finally. aesthetic elements add audience appeal. One need not be a
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majestic orator to present science cffectively to the public. In fact.
flashiness can distract listeners from th¢ message to be conveyed. In
general. a simple approach is best. Direct. vigorous wording: uncluttercd
audiovisuals: and a nawural. friendly speaking style all help to make a
presentation pleasant and intercsting.

Preparing and Using Notes

As those of us who attend scientific confercnces know all too well.
hearing a paper read verbatim is often deadly dull. Many a speaker
stares down at the manuscript the entire time and mutters a mile a
minute in a monotone. Often the paper itself s written in a format that
would be fine in print but is ineffective orallv. Such a presentation is
trving cnough for the scientist intent on understanding it. The lzzperson
conlronted with such speaking might well give up. convinced that
scicntists are indeed bores,

SOME OF OUR BOARD MEMBERS  YOU READ A PREPARED
DOZE OFF AT MEETINGS. DO TEXT. YOU NEVER ALLOW
YOU THINK IPS MY QUESTIONS. YOU SPEAK
SPEAKING STYLE?  FOR EXACILY B/
- TWO HOURS. 4%

YES, I KNOW MY TECHNIQUE
IS GOOD, BUT MAYBE I'N)
TALKING OVER THEIR
HEADS. j | |

|
L O
}

J




ERI

BB A et Provided by R

126 Preseming Science Diveetly 1o the Public

Reciting a memorized speech can be at [east as bad. If you have
memorized your specch. you probably are concentrating on not forget-
ting anvthing. and vou probably havc reviewed vour, words so much
that vou are thoroughly sick of them. Little wonder that you may sound
like an automaton. Also. should vou losc your placc. yvou may not know
what 1o 53y ncxt.

Likewise. speaking without preparation is usually disastrous. As Mark
Twain observed. “lt takes threc weeks to prepare a good ad-lib
speech. ™ Few of us can spontancously deliver an effective talk cven
1o our closest pecrs: presenting science in a form that the public will
appreciate and understand takes particular planning and work.

In general. the best approach is a compromise: #se noies. Glancing at
them from ume to time. speak conversationally. Thus. combine the
careful planning necessary for nearly any good scicnce communication
and the spontancous style that makcs human talk warm. lively. and
interesting. In techipical terms. give what is called an extemporaneous
speech.

How to prepare notes is a matter of choice. Some experts favor
producing a manuscript and then transforming it into notes: a rule of
thumb is that one double-spaccd page cquals about two to two and one-
half minutes of talk. Others recommend working all along from an
outlinc or a set of file cards. Your ultimate sct of notes should likewise
take the form most convenicnt for you. Many speakers prefer file cards.
Others use sheets of paper: cxtra-large type and triple spacing can aid
visibility. Whatever the format. make an extra ¢copy of the notes in case
one is mislaid. “Also. be sure to number vour filc cards.”™ savs one
scicntist who learned the hard way.

Notes should contain both less and more than a speech’s content.
They should not state the entire text: rather. they should include such
items as ideas. phrasings. and statistics. 1n order to help ensure that the
talk is complete. cffcctive. and accurate. To be most useful. they should
also indicate such matters as when 10 introduce audiovisuals. where to
pausc of to changc inflection. what part of the presentation to reach by
when. and which passages to omit if time falls short. For clarity. consider
marking such stage directions in a different color than the body of your
notes.

Of course. rchearse the presentation before giving it. Doing so helps
you to devise effective phrasings. lets vou adjust the timing (speeches
often run slightly longer “on stage™ than in rehearsal. so plan accord-
ingly). and aids in establishing your confidence. Perhaps practice the
speech for individuals resembling the intended audience: maybe audio-
(or even video-) tape yourself. Beware. however. of rehearsing too much.
Better a presentation with @ minor rough spot or two than one of which
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you are too tired to impart the enthusiasm that brings oral communi-
cation to life.

Delivering the Presentation

From the time that you arrive at the lecture hall until you bid the
audience goodby. various matters of style can help guarantee success.

Most of us experience “butterflies in the stomach™ before we give a
speech. "1 regard that as a good thing.” oral communication expert John
B. Bennett states. “You have to psych yoursell up.” The rush of
adrenaline that may be making your heart pound is probably giving you
plenty of pep and making vou extra alert, Moving around a bit can help
vou comfortably discharge any excess energy before vou speak.

Then comes the presentation’s opening. This crucial section has at
least three goals: to present the speaker effectively from the start and
create the desired atmosphere. to capture the audience’s interest. and to
announce the subject and structure of the speech. In achieving the first
objective. showing confidence yet avoiding arrogance is the key. Let
both the sound and the content of your words be friendly: perhaps
thank the group for inviting you and include @ phrase or two (for
instance: "as Professor X. a graduate of this institution and one of this
country’s foremost engineering educators. once said . .." or *in keeping
wath the theme of the YZ Society’s fund drive for this year. I've decided
to focus my remarks on ...") from which the group can infer that you
know and appreciate its activities. achievements, and .goals. Be aware
that an expert presenting science to the public may inadvertently sound
condescending: one way to help counteract this tendency is to use words
and manner indicating that vou will share ideas with. not bestow them
on. the audience."

As for achieving the introduction’s second goal of interesting the
audience. many tactics are available. Unless you are a gifted storyteller.
beware of starting with a joke. Devices that are easier for most speakers
10 use include reciting a relevant quotation. asking a rhetorical question.
making a surprising statement. Setting up suspense, and presenting an
example. If the audience already cares about Your topic. however. the
most ¢iTective strategy may be merely to state the subject. perhaps briefly
confirm its importance, and then proceed right ahead,

Whatever the sort of opening. it should not be so long as to bore or
distract the audience. Rather, it should promptly fulfill its third function
by noting the subject and structure of the speech. If you will be
presenting a specific point of view..perhaps state it right away: should
you feel. however. that the audience may be hostile to your opinion.
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perhaps build up to it gradually. The beginning is also the time to state
ground rules—for example. whether audience members may interrupt
the speech or whether they should save questions and comments until
the end.

Scicntists. especially those addressing the publie for the first time.
often “put tremendous eflort into making a good lead but-then starn
drifting into jargon.” observes James Cornell of the Hurvard-Smithson-
ian Center for Astrophysics. which sponsors a scries of popular astron-
omy lectures. The principles of presenting scicnce to the public should
remain in play from a speech’s beglnmng to its end.

Spc.skmg style also is lmporlanl in presenting science cffcctwclv. Thc
main advice on delivery. though. is no advice: he Yourself. Be yourself—
but be voursell at your best. The following hints may aid in doing so:

* Show intercst in vour subject. If a speaker seems bored. why should
listeners consider science {(and scientists) anvthing but dull? The
chance 10 put enthusiasm into your voice. to gesture, and to show
expression on your face is a major plus of oral communication over
prlnt Use it to attruct the audience and to reinforce your words.

Use timing to vour advantage: to attract attention. to separate ideas.
and to emphasize important points. For example. pause between
elaborating on one item and introducing another. Likewise. consider
expressing major conclusions slowly and deliberatelv.

Maintain plenty of eve contact. Many speakers. especially those
unaccustomed to addressing the public. are most comfortable mum-
bling into their notes and pretending that they are alone. However,
looking at the listeners can help both them and you. Eye contact aids
in keeping the audience’s attention. [t also lets you gauge the group’s
reactions 5o that vou can adjust your remarks accordingly.

Be alert for pote"ﬁallx distracting habits. Nervousness about public
speaking can read:lv give rise to fidgeting. Awareness of this tendency
will help in a\'mdtng it.

Despite the imponance-of stvle. a presentation need not be flawless
to be good—or even to be outstanding. As long as speakers maintain
their composure. they can misspeak and then correct themselves. forget
to mention details. contend with uncooperative audiovisuals. or worse.

- and still do fine jobs. Listeners may not even notice such problems. If -

some do. they will probably identify with the speakers for their fallibility
and respect them for their poise.

A benefit of speaking to the public rather than writing for it is the
chancc to exchange ideas immediately. To make best use of this oppor-’
tunity. anticipate likelv questions and think of replies: perhaps have
others quiz vou in advance, But no matter how well prepared you are.
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questions that are ditticult to handle can anse. )f an inquiry seems
irrelevant even once you ask that it be clanficd. onc tactic is to shift
attention with a transition such as “That’s a fascinating question. but as
) see it a much more basic issuc. .. .~ Another strategy. useful also when
a persistent questioncr is hostile or is seeking information of little interest
10 the rest of the audience. is to suggest that the individual talk with
vou afterward.

Sometimes histeners have questions but no one wants to be the first
to ask. Therefore. consider arranging for an audicnce member whom
vou know (for instance, your host) to begin the questioning. Perhaps
cven have such an individual ask vou about a specific matter that you
consider important but lacked time to discuss in your talk.

As for ending a speech. it need not be with a bang. but it should not
be with a whimper. Beware of trailing off with a faint and apologetic.
“well. | suppose that's all I have to sav....” The tone should remiain
vigorous to the end. Perhaps conclude with something lively such as a
quotation or ancedote: circling back to a device used in your introduc-
tion sometimes works cspecially well. If. however. your main goal has
been to convey information and that is what the audience wanted. the
best approach may be simply to summarize what you said. Also. if you
have been trving to impart a “take-home message.” restate it clearly and
vividly, so that it will ccho in your listeners” ears. And if you have
enjoved the chance 1o speak. consider saying so.

Using Audiovisuals

Onc of the best speakers | know uses audiovisuals galore. In fact. he
ofien shows two or morc slides at once. People today. he says. are
accustomed to television and want lots 10 see. Also. he notes. audiovis-
uals help to clanfy his matenal.

Another of my favorite speakers rarely uses audiovisuals. His careful
planning and excellent delivery more than suffice in interesting and
informing his audience. and his ficld does not lend itself easily to visuals.
Why struggle with audiovisuals. he asks. when they will add little to.
and may even distract from. his talks?

Whether to use audiovisuals {(and. if so. which ones to use) depends
on both subject and personal style. It also depends on the size of the
audience and the setting for the speech. (Visiting a lecture room before-
hand. if possible. can assist in planning audiovisuals.) Finally. it depends.
of coursc. on what apparatus is available. One seemingly obvious but
oft-neglecied principle is to check that the desired equipment will be
present and working: if in doubt. bring your own along. or at least take
key components such as chalk. an extension cord. a pointer. and an
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extra projecior bulb.

In considering audiovisuals. remember that they are audiovisual aids.
Properly used. they clarify. reinforce, and supplement oral communi-
cation; they do not substitule for or-compete with it. Thus, keep
matgerials as simple as they can be and still convey their message: limit
the number of points made in cach. and exclude extrancous details.
Also be sure 1o show visuals for long cnough so that viewers can absorb
the content. but do not present them so carly or leave them on so long
that they distract the audience. Third. do not reiy on aids alone to
convey the information: describe their content and discuss its signifi-
cance. '

Many ditferent audiovisual aids are available to suit various needs
and constraints. The lackboard, among the simplest and least expensive
1o use. is well suited for presenting brief messages and simple diagrams
to small audicnces. lts schoolroom connotations may be a plus in some
situiations but 1 minus in others. Speakers using blackboards should
generally plan in advance what they will write and draw.
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Flip charts are another way to preseat brief messages and simple
diagrams to small groups. You ¢an prepare them ecompletely in advanee.
or you can sketeh words and drawings in pencil and then trace the lines
in felt-tipped marker at the relevant times in a speech. Onc option is to
leave alternate pages blank. so that vou need neither leave a chart in
view once vou are done with it nor show the next prematurely.V If you
want to show more than one page at a time. you ean tear off pagci‘» and
tape them onto the wall.

Because of its convenience and versatility. the overlicad projector is a
lsvorite of many speakers. 1t is suitable for various sizes of seltings. can
be used tn a normally lit room. and lets vou face the audience. You ¢an
make the overlavs before a speech {either with markers oron a copying
machine). write or draw during the presentation. or both. If you have
prepared an overlay in advance. vou can eover it and reveal it a bit a1 a
time. Also. vou can pile overlays on top of each other to build up
diagrams of incrcasing complexity.

Slides. which ean be seen by nearly any size of audience. ¢an lend
great aushenticity and immediacy: when you cannot brng the real thing
into the lecture hall. slides can be an exeellent second best. They also
are a fine way to present drawings and cartoons. To be effective.
however. slides must be appropnately made and used. In order to be
legible. a typewnitten slide should be double spaced and contain at most
six to nine lines of text: each line should be no more than 43 characters
long.'™ Diagrams presented on slides should be simple as well. Repeat-
edly switching hghts off and on can distract an audience. but leaving
the room dark too long between slides can lull viewers to sleep: therefore.
try to group slides in"one bunch or a very few. Plan far enough in
advance. so that slides arc ready and- that functioning equipment is
available.

If a-topic has an auditory component (say. the call of an animal or
the speech produced by a machine). audiviapes can help bring a talk to
life. A relevant snatch. of music or conversation can enhance a presen-
tation. 100. Obtaining the proper equipment will help ensure that
listeners hear the matenal loud and clear.

Especially when movement is basic to a subject. a videotape or movie
can both enliven and clanfy a talk. Consider using part or all of a
commereial film or tape. or of footage made in the course of research:
if 2 sound track exists. think about whether to use 1t or to provide words
of vour own. Of course. be sure that the equipment is suited to the
setting. so that the full audience can see {and. if appropnate. hear): to
avoid lags during a talk. have evervthing set up in advance.

If the subject. type of audience, and setting permit., another option is
to show rhe real thing or a model thereof. A related approach is to
conduct a demonstration. At their best. such as in Michael Faraday’s
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nincteenth-century discourse “The Chemical History of a Candle, ™™
demonstrations can combine drama and information most ¢ltectively,
Al Lheir worsl. thev can be confusing. condescending. or mere flops. If
vou will indeed be giving a demonsiration. not only prepare carefully
10 make it work: also plan how you can make your presentatlion work
even if the demonstration does not. .

Finally, ¢specially if a presemtation has a take-home message. consider
giving listeners fandonts 1o take home. For instance. distribuie outlines.
brochures. or reading lists before or after you speak. Any such ilems
should. of course, follow the basic principles of popular scicnee writing,

Oral presentiiion offers many chinces 10 make science clear and
inleresling 10 the public. Plan carefully 10 take advantage of thesc
opportunities. and most likely the wrewched feelings usually associated
with publi¢ spcaking will give way 10 satisfaction and pride.




Chapter 18

Pursuing a Career
in Science Communication

Presenting science 10 the public can be important. feasible. and
rewarding for many in science. A few scientists value this activity so
highly. prove so adept at it. and find it so satisfving that they devote
their careers totally or in part to it. If you enjoy informing the public
about science. like dealing with a wider range of topics than is possible
in most zcientific posts, and wish to function independently yet meet
many interesting people in your work. science communication may be
a fine area for you.

Recognizing the Niches

Science communication contains a wide range of niches. Some of the
most visible are in the mass {and semi-mass) media. Science-oriented
positions for editors. reporiers. and others exist at science. health. and
technology magazines: at other periodicals (e.g.. news, business, and
women's magazines): at newspapers: and in“the broadcast media. The
number of such jobs seems to be growing. but so does the number of
people interested in them. Individuals combining scientific backgrounds
and communication skills are likely to compete well for the available
posis. Science training is a particular asset in seeking employment at
trade magazines, newsletters on science and technology. and other semi-
technical publications.

Opportunities also exist at public information offices. where a scien-
tist's presence can both enhance the media’s coverage of science and aid
in presenting science directly to the public. A scientist may either work
full time for such a unit or combine work for 1t with other responsibilities
such as administration. research. or technical writing or editing. Loca-
tions of PI offices dealing with science include universities. research
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institutes. government agencics, corporations. hospitals. professional
socictics. and foundations and interest groups,

Cther organizations also hire scientists for roles in popular science
communication. For cxample. niches sometimes become available at -
muscums and the firms that design exhibits for them. at publishing
companics that issu¢ popular scicnce books. and at consuliing firms
that preparce materials for peneral and semi-technical avdiences.

Freelancing is another alicrnative. 1t can. however. be a precarious
living. Before relving on it entirely. an individual is wise to have sources
of assignments waiting and a strategy for dealing with Iean times. One
approach is to take a full-time job while establishing contacts. freelancing
on the side. and building up a bank account. Another option is to do
other work part time and freclance the rest; unlike many freclancers.
those with science backgrounds often can find well-paving part-time
acuivity (Ffor example. consulting, technical writing or editing. clinical or

‘Taboratory work. or computer programming).

Breaking into Science Communication

Several means are available o increase vour skill in science writing.
to demonstrate vour competence to potential employers. and to test
whether work in scicncc communication truly interests vou.

One route to a science writing career is formal training—for example.
journalism school or a scicnce communication program such as that at
the University of California at Santa Cruz. Such education can be
particularly valuable as a source of contacts and credibility. A Directory
of Science Communication Courses. Programs. and Faculty is available
through Lawrence Verbit. Departiment of Chemistry. State University
of New York at Binghamton ™

Another path is an internship. For example. since 1975, the AAAS
Muss Media Science and Engineering Fcllows Program has placed up
to ubout twenty advanced scicnce and engineering students per summer
at newspapers. magazines. and radio and television stations: many.of
the participants have gone on to science writing cargers. Of course, you
may also set up an internship independently.

Freelancing while pursuing traditional scientific activities or while
completing vour education is still one more route. The published articles
(*clips™ that vou produce can be crucial in convincing editors and
others to hire yvou. An alternative is 10 1ake a job in non-science-related
journalism (¢.g.. as a general reporter) to establish and prove vour skills.

Another strategy is to work your way from one part of an organization
into another or otherwise to create your own niche. For example, vou
may work mainly in research or administration but sometimes assist a
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public information officc or do some popular science writing as part of
your own work. Then presenting science to the public may evolve into
a larger and larger part of vour role.

Seeking and Accepting Positions in Science
Communication

Science-trained science writers are a special commodity. Although
they are well suited for a wide range of activities. many emplovers that
could benefit from their services have never considered hiring such
individuals or even realized that they exist. Therefore. do not limit your
search to advertised positions. If a setting seems like a logical one in
which to apply vour skills. send a résumé. a cover letter geared to the
specific organization. and perhaps some writing samples. Do not give
these materials only to the personnel office. which may well dismiss
them because you fall outside a standard category. Also submit them to
the head of the unit where vou may wish to work or to someone else
who seems likely to appreciate what you can offer.

In addition. iet your pursuit of a science writing job be widely known.
Science journalists. science communication faculty. and others often
-hear of openings and may be able to match you with one. The National
Association of Science Writers (P.O. Box 294. Greenlawn. New York
11740) and the American Medical Writers Association (5272 River
Road. Suite 370. Bethesda. Maryland 20816) can also be valuable
sources of contacts and job information.

Breaking into science communication is USually much harder than
changing positions within the field. Therefore. even if a job does not
seem ideal. it may be worth taking initially. Once you demonstrate your
skill. you will probably find it easy to move sideways and up. especially
if you stay alert for opportunities and are vigorous in pursuing them.
The biggest logistical hurdle is at the start. Thereafter. the greatest
challenges—and the deepest satisfactions—are those of science com-
munication itself.
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PRESENTING SCIENCE
TO THE PUBLIC

by :

Barbara Gastel, M.D.

Have you ever had 1o explain a complicared scientific
experiment to a non professional group? Have you
ever had 1o write 3 request fot research funds in
English that anyone can understand? Have you ever
had to give a talk 1o an audience of school children?
Ot patents? Or explain to a medical patient the ins
and outs of a particularly complex problem? Or give
an interview to the press on 2 scientific subject of
popular interest?

If you can identify with any of these communications
problems, you will welcome this book by a physician
who has specialized in scientific communication. Dr.
Gastel draws on her own extensive experience a5 an
interpreter of medical science to the public. Her book
is a readable, useful, and cheerful reminder w
professionals in science, medicine, engineering, and
technology that communicating with the public is a
responsibility that must be met, and that can be met
with relative case, once the basic principles of
effective communication are understood.

The book is divided into two parts. Part 1 deals with
ptesenting science through the mass media. Topics
coveted include:

B Recognizing who reports on science

B Realizing how the press works

B Preparing for the interview

B Making the most of the interview

B Knowing how the medis differ

Part 2 deals with presenting science directly to the
public and includes the following:

B Artcles, books, and broadcasting

B Interviewing and other basics

B Writing effectively

B Making an oral presentation

Throughout, Pr. Gastel’s tone is superbly assured,
her style is impeccable, and, the material she presents
follows her own precepts, and is, therefore, a delight
1o read.
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“Every scientist who cares how the public understands his or her work — and every
scientist should care — needs this book. It is not only an invaluable manual for those who
want to write or speak dircetly to a general audience but also an intelligent guide to dealing
cifectively, truthfully, and tacifully with the press and media.” William Bennert, M.D.,
Editor, The Harvard Medical School Health Letter

Presenting Science to the Public will be highly useful to all scientists, physicians,
engineers, and other professionals who need to convey difficult, abstruse, or highly
technical information to nontechnical audiences. In the book, Barbara Gastel, M.D.,
explains in a clear, informal, and very readable manner the pros and cons of
communicating such information through the media — press, radio, and television — and
of communicating directly with the public.

The book sets out the basic principles of communication, and illustrates these principles
with examples gleaned from the author’s own considerable experience, The resultis a
lively and practical book which will be a welcome addition to many a professional’s library.

ABOUT THE AUTHOR:

BARBARA GASTEL, M.D., M PH., is afrequent
contributor to both the popular press and to medical
and scholarly periodicals. Her articles have appeared
in such publications as Wornan's World, Mews-
week, and The New England Journal of Medi-
cine.

A graduate of Yale University and the Johns Hopkins
University Schools of Medicine and of Hygiene and
Public Health, Dr. Gastel is on the faculty of the
Massachusetts -Institute of Technology, where she
teaches courses in science journalism, technical com-
municaton, and rcla:ed fields.

Dr. Gastel is spcnd.mg the 1983-1984 acadcm:c year
teaching at the Beijing Medical College in China.




